10

15

20

25

WO 2006/ 066914 PCTJEP2005/013851 1 Heterocyclic
carbamate derivatives, their manufacture and use as
pharmaceuti cal agents This invention relates to

het er ocyclic carbamate derivatives that inhibit the

WOZ06{006984  of protein kinases, to a processPEHEPH1$851

manuf act ure, phar maceuti &al corrposi tions containing
them and their manufacture as well as the use of

t hese conpounds as pharnmaceutically active agents. 5
Background of the invention Protein kinases are
enzynes that catalyze the transfer of a phosphate
group frofetehTarchiocaghroat droivaives theisindyefactargch as
tyrosi ne, seri neandmquphg}gm@huhla% kdi ne on a
protein. Regulation of these protein kinases is
essential for the control of a wide variety of
Thislinpentioreradattso ibpictagtiilin gabronte derivptives thaghibit the activity

m SHogtdd ﬁﬂasesl &b Bﬁ:@&% Qﬂ Fethet @a;aﬁ:sdmat;ﬂh@nn&fsuttcmrc@ﬁipeﬁmns
I Nases nvol ve a Va

%tgnggng té?gtaggw% matllefactm]‘e AF e m?sa e li};e OF l(:hesey compounds as
pharmetubigillyartive@BiSiteli sor ders, or  oncol ogi cal
di sorders, or bone diseases. See for exanple Susva,
Phar macol . Sci. 21 (2000)

Tr ends .
W&%&L et al., Adv. Cancer Res. 76

(2000) 61-119. 15 The tyr05|ne ki nases are a cl ass
Pfotllh Q&&hé& dd Ehﬁz?ﬁﬁs thEh eatsﬁ?& tﬁafeahgyer\mlacﬂmosmﬁ&l b #bm

atcrﬁ) tg%% aﬁﬂ( acH,] efigg % rs fihCI %)smey sérmeytﬂteomn{syorLh‘;stlﬁme%n a

siageinl Regylapan iefvtlyese pm@é@ﬁ@ﬂg it preeniial lor theagrintryl of a wide
G RPIRSINILr ePERE ﬁtlﬂdingghﬂﬁ’érﬁlﬁ)d@nﬁaﬁ gstigSchwar t zber g,
P.L., Oncogene 17 (1998) 1463-1468). The

pr ot otypl cal nmenber of this tyrosine kinase famly is
Srapprophigtehrciigtipn b iyvesine kinae ipkevnt terbs i wived ftja variety of
mseersat 985 laaﬁ@ﬂ &ﬂamn{my, qﬁinhu,—xgwgﬁsl ( SR8y afsorddrs, or
fg??ogirél 5)( gr% rs,cora ({ne dlilegs\éﬁss E}eeerg rHﬁ§ S%SQJF(&U e%)al Trends
é‘h@Wf&F@dSqi R1dPP00 ABNEO% Hivertlis |-S-ectgls Ardvefeancer Best Gn(2000)
6r9999 ., pancreatic (>90% and liver (>90% tunors.

Hi ghly increased Src activity is also associated with

net astasi s (>90°/<) and poor prognosis. Antisense Src
Fbs Sraeping iprseiese grlowah postteln Slropest ihecre fmily ahich cppsists of

@udm HbendnsHedd (eyo, Ffa, Ayu, Y@§|ka @g@wtcta akd Bxk)ethat fm&clwm

2ty 98 % esen hl tr)xlx i eytd ]us cProtbin
t“d’ﬁﬁ? imd%\‘lag ERPIRE | i a&’ 24 H”% SRS SIPE
exrbsing kapds e (hivenizbess CP hb SBnaetrs L @??Sésé‘i@eléﬁ@ns"éhe
RASHMBYS, mbMSdrUst BB fARInBAAXE Family is Src, which is involved in

proliferation and migration responses in many cell types (Sawyer, T., ¢t al., Expert
Opin. Investig. Drugs 10 (2001) 1327-1344). Sic activity has been -shown to be
elevated in different cancers, e.g. breast, colon (>90%}, pancreatic (>90%) and liver
(>90%) tumors. Highly increased Src activity is also associated with metastasis
{>90%) and poor prognosis. Antisense Src message impedes growth of colon tumor
cells in nude mice (Staley, C.A., Cell Growth Differ. 8 (1997) 269-274), suggesting
that Src inhibitors could slow tumor growth. Furthermore, in addition to its role in
cell proliferation, Src also acts in stress response pathways, including the hypoxia

-response. Nude mice studies with colon tumor cells expressing antisense Src
" message have reduced vascularization (Ellis, L.M., et al,, J. Biol. Chem. 273 (1998) .
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' 1Ses disrupty Eogad

response. Nude mce studies with colon tunor cells
expressing anti sense Src nessage have reduced
vascul ari zation (Ellis, L.M, et al., J. Biol. Chem
273 (1998) WD 2006/ 066914 PCT/ EP2005/ 013851 - 2-

WOIQE20540%7) , whi ch suggests that Src inhi bi POFEPWOMIIASST

be anti-angiogenic as well as anti-proliferative.

Src disrupts E-cadherin associated cell-cell

interactions (Avizienyte, E., et al., Nature Cell

Bio. 4 (2002) 632-638). A |l ow nol ecul ar weight Src

i1A%A- B35 brwhishesrggests tha Sy inditdiosy eoptd anthangisiggnic as well as

raggqﬁbmgag@ncer cell netastasis (Nam J.S., et al.

Ain. Cancer Res. 8 (2002) 2430-2436). Src

i nhibitors ée prevent the secondary injury that
rigE@socigiedicall-edl imerdigse (Arizivadoub-aet al.

@&E&E@@bﬂ IBiot ¥ mhsmsssd)a& 103@@161&@&14 @éﬁgl{ﬂ@rcsﬁ'nﬁi@tf& revents

&% 1sr1|§?t10’n ttleereP)’r reck,a{ng ciegcéer c§ﬂ (IE%%ﬁa)SIS (% gé 2%.? géflh

@ae@ﬂ%@f‘@oﬂ@%-”@ﬂé@@nt s di ssociation of the corrpl ex

i nvol VI ng Fl k, VE- cadherin, and B-catenin with the
etics wt reyvent di i at

3B TR 9 Bkt B (e D URY B PO

mmaé&de icresenisamisylary Peraﬁ-'ablb%mca €as athbtagelt’-% fﬂllﬁwug étroke

i(Blikdeh, BIFORt &S Mol @l 2p@ed) 115004 Mk, RQkt AN M, wzt)m)

%?y_g%) 15 nyocardial infarction (Wis, S., et al., J.

Invest. 113 (2004) 885-894). Src also pl ays a
role in osteoporosis. Mce genetically engineered to

- IRocitedd drisenprevents cﬁﬁsec@tﬁcﬁdmhk odtnier mﬁtomg G, WEexhbbii,

G54 SQRSLEOSIR pk"S LIS 18, 1838 R DONG. (ROF1 200hes
&iP/edema agfl jagrount fWiéh‘t Srcgequv(ewgmn YEGB- rme@sﬁyd Petijeability
ded pedvideadagh@r setistibitiofl aby tharabélilk optio® & p@ENBSHith acute

joc:ilrd}ayxlpfa on§ (%ﬁ; % f%t?ipﬁl él? %} Cgrﬂ% é&dﬁ4?§$r®§fyh| gh

Ki-hase acti Vi may
be useful 1In the treatnent of osteoporosis (M ssbach,

¥t al@t pidys 2, roBAR ©stddpdrdRO Mice ddticAihOdngineerad BDbEEfRAL in
\gEé gpl)tductm?ll Qér% %?ncf o ]gg% ﬁ& %Iseg?é%trlé?§ e %glﬁlr%n t(g ?(ierb bone

é%ﬁmpn?ﬂ #i ‘tl OF’SH af é19é’é?s 8%-4Hs Poxce, B. ﬁi’ éh%)‘» Pyelingi ipuest. 29
degony ati2vese 7y Whis2@ot 04 288a}erizpy by d Qacmyd’fidﬁliedc'tld%e activity.

ggr{c:e é a%(%cyaes %xi%llg 5%6%% gn%g)lévePQY)E 4d9q oafi) X]rtllo mé)??f\g nasv? éictiwty
(v b Zpbid Am B tr&ﬁ@%@iﬁ@ﬁ%fﬁ; M@Piaﬁh%i 4t plp Bone 24 (1999)
deriypt i ves (WO 01/94341 and

Low molecular weight inhibitors for protein kinases are widely known in the state
of the art. For src inhibition such inhibitors are based on i.e. thieno-pyridine
derivatives (US 2004/0242883); pyrido-pyrimidine derivatives (WO 04/085436);
pyrido-pyrimidone  derivatives (WO 04/041823);  pyrimidine  derivatives
(WO 03/004492 and WO 01/00213); Quinazoline derivatives (WQ 01/94341 and
WO 02/016352); isoxazole derivatives (WO (2/083668) and pyrazole derivatives
(WO 02/092573).



WD 02/ 016352); isoxazol e derivatives (W 02/083668)

and pyrazol e derivatives (WO 02/092573). WO

2006/ 066914 PCT/ EP2005/ 013851 -3 Sone

phenyl - aza- benzi m dazol es are known as inhibitors of
wicgbogmeshiat ed | mmune  response and suppressopstefgos/o13gs:

cyt oki nes -and | eukocytes with antiproliferative

effect from WD 04/024897. And sone

benzi m dazol e- pyrazol es and”-i ndazol es are known as

ki nase inhibitors from W) 03/035065, especially as

| BBhE bh&ﬂ&ﬁaz@%ﬁ%fdaﬁ@és'ar%w@&dmhﬁ)hoﬁ YoF @t ﬁ@dmted immune

k A di

£ FPETSS an BPPRONEr & P A e B Y B P fepive et
ofromh‘é@g@v‘@#w?’ Afnd somé beﬂznﬁﬂa@k-py@zmns B -idafobesrad Bnown
V\'ﬁﬁ ki%h£ inffbitdre u@m PRENYH/0BOOL R RB kI Q%l(nlhﬁnt&ls' l%%zh& WL dSyk

maSyano, nitro, amno, -

ﬂﬁp 5°20- het erocydyl , -S(0)2NH2) - X-al kyl
or Y- cycl oal kyl; or a heter oaryl group optionally
sgbﬁlma}mf%mehﬁomal ogen, nitro, am no, heterocydyl
or -Z-alkyl; and all al kyl groups are optionally
substituted one or several tines by hal ogen,
hydewsipe tod feehagpech Hierros pravidgd amiarejde dadivativky dlahd grocrol
alfeepuledl fonyl ; X is a single bond, -NR-, -0-, -5-,
-CH, - S(0) 2NH-, - NHS(0) 2-, -S(O)2NH-, -S(O)2-,

-S(O) -, -NRC(O) or C(O);.NR- Yis -NRC(O- or

-C(O NR-; ﬁ -NR- or-O; Ris
hydr ogen or aI ky vvhe ei n he IS optionally
substituted one or séderal t\i S | ogen or
al koxy; N A
H
formuia I
wherein,
R is a phenyl group optionally substituted with
halogen, cyano, nitro, amine, ~C(0)OH, heterocyclyl,
-O-heterocydyl, -S(0),NH,, -X-alkyl or-Y-cycloalkyl;
or a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocydyl or -Z-alkyl;
and all alkyl groups are optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino , alkylamino,
diatkylamino or alkylsulfonyl;
X is a single bond, -NR-, -O-, -S-, -CH»-S(0),NH-, -NHS(0),-,
=S(O)NH-, -S(O);-, -S(O}, -NRC(O)- or -C(O)NR-;
Y is -NRC(O)- or -C(O)NR-;
Z is a single bond, -NR- or-O-;
R is hydrogen or alkyl, wherein the alkyl is optionally substituted

one or several times by halogen or alkoxy;



WD 2006/ 066914 PCT7EP20S5/013851 -4 RZ is al kyl,

hal ogenat ed al kyl, al kenyl, al kynyl, cycl oal kyl or
phenyl al kyl , wherein the phenyl group is optionally
substituted one or several tinmes by hal ogen, alkyl,

al koxy, hal ogenated al kyl, hal ogenated al koxy or )
WRIPAPOOIA is =CH or =N-; and all phar naceutPFEéPF%S/OB&I
acceptabl e salts thereof. According to a second

aspect,, there is provide process, for the
manufict ur e . 5alh aio%eﬁi‘f‘ﬁgﬁlﬁﬂsal ?“y'fé lRE-Y o4 et i ned

above, \f/\:her e}){bh@@)lalm,awlféwﬁ)ﬂw pnbélgf grbe) i9ubtionkily duBiinAed
NN Hfornula I, erein an ve e
significanceoﬁﬁné?@émumﬁﬂﬁﬁﬁkﬁﬁha&§%g@W@?Bg?ﬁm?%%%¥%m
Wi th a conpopdlghetfted QkdBilotclahd; 0 RO O formula
11, wherein R2 has the significance given above for
formula I, to give the respective conpound of
formha |I. (B=CRiod=Egnpound of formula | is isolate
fromthe reaction mxture, and (c) if desired,
converted into a pharmaceutically acceptable salt.

- 4a- Adaliplirmgeduticadly hivieptablasye dtereof.here i s provi ded a
medi canment contai ni ng one or nore conpounds as

defi ned above as active ingredients together wth

phabgad b keahd aspeca cieepis alol Rledial provas fs theAgaofadiurgf the
a fourth ect, there is provi.ded the use of one or
rFtS’F’é’O‘t‘ﬂﬁlﬁﬁgf?ﬁﬁ'@a 55 Jgglé‘giah%vﬁ’ %{Ee V€ for the manufacture
of nmedi canents for the treatnent of cancer
According to Lft spect, there is provided a
cé%pogﬁ&gﬁgmﬁ39¥h’ 8% ove for the
HN A
=3
A\ 1
R
Ty
N"H
formula i,

wherein A and R! have the significance as given in formula I above,

is reacted with a compound of formula IT

O

2
R\ )J\
O Cl
formula III,
wherein R” has the significance given above for formula I,
to give the respective compound of formula 1,

(b)  said compound of formula I is isolate from the reaction mixture, and

(c¢) if desired, converted into a pharmaceutically acceptable sait.



treatment of cancer. The di sclosed conpounds show
activity as protein kinase inhibitors, in particul ar
src famly tyrosine kinase inhibitors, and may
therefore be useful for the treatnent of diseases
medi ated by said tyrosine kinases. Src famly
tyrosi ne kinase are known to be involved in a variety
of disease states. Conpgynds as disclosed herein my
be used as active agents in the prevention and

t hﬁéo@ﬂﬁng&ﬁ a ﬂflﬂiras@é@ RkeSis plokRBS PmedIbante@i &atalr®Y one or more
infla %b %e syndrome, .rheumatoid arthritis,
psHITPAET %{ LELHOYT %S actdyq légrﬁ‘ih%“f%@gfﬁ]i‘% with phpepeRtically
diaﬁq&&maqﬁamkgnson stroke, osteoporosis, benign
hyperplasias and cancer including colon, breast,

ancreatic cancer a euke . Objects of
¢ haatlte B AFES3insSt HERGohpBAILS e S B P coappgonds a
phaefinaaotd ©athk ynaachept abinEdISaﬁﬂehS ferihk tdaBhdnt of cancer.
enantiomeric fornms, the preparation of the

abov ti d conpounds, .nedi canent.s tainin
£ HOSEOSTHEE 10 RATP SSRSgntIES ( Rip S sRBPPUnd s e dbovpiorthce
abmsararesitidanseed conpounds in the control or

prevention of illnesses, especially of illnesses and
di sorders as nenti oned above or in the manufacture

ofThe disclesp oﬁkdjad’t@dsl’fﬁdi\waﬁﬁf}t $ prdfeh RinhR GhiGeee, hx@iai‘t@ﬁlalosfrc

t e .nvenI e e te "alky
o R e T SR e Biedt Chad. focharsment oF
hyﬁkem:amhmned:lgmamtwomge tingm.1 to 4, preferably 1 or
2, carbon atoms, such as nmethyl, ethyl, n-propyl,
i sopropyl, n-butyl, 2-butyl, t-butyl. -4b- As used
h @l’cefamgy tyli]@sﬂe&dimib ] zﬁb _km(m"to Iffeaﬂ&vﬁﬂn alviiydty er cﬁéé@se%ﬁites

i ne [ is onnected. via an oxygen -
oGP S0t e et PRt PR BT GS A S 851 m §6 R irsigpa
he;h@apjr,oftibﬁethpm aab;kgﬁt Seg&cﬁ&[}ydﬂamﬁ’fﬂaﬁﬁbcﬁﬁbl %Lnlswmegr oup
as defl ichis CBnnec d Vi a

AT o ety AT i as
d@farmdn ,abakecostddipobsit, S)emgmh\ﬁ)eﬁ)lz@ﬁs MidadceERER@AY bolon,
orteesy ke ot i % 0 s pr ot orably
substituted by fluorine or chlorine, especially by
f (Bch_])gcl n %thel%xsc{rpure 2reTher compounds of formula I and
pharmaceutically acceptable salts and their enantiomeric forms, the preparation of
the above-mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control
or prevention of illnesses, especially of illnesses and disorders as mentioned above or

in the manufacture of corresponding medicaments.

Detailed description of the invention

As used herein, the term "alkyl" means a saturated, straight-chain or branched-
chain hydrocarbon containing from 1 to 4, preferably 1 or 2, carbon atoms, such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl.



di fl uoronethyl, trifluoronethyl,

2,2,2-trifluoroethyl, perfluorethyl and the |ike.

The term "hal ogenated al kyl" as used herein nmeans an
al kyl group as defined above which is substituted
one or several tinmes by hal ogen, preferably by
fluorine or 10 chlorine, esfecially fluorine.
Exanpl es are difluoronmethyl, trifluoronmethyl, 2,2, 2-
t rAsfuserbheseinipe ferp "alkoxst” mpepyasr dkyl -graowp ey [defel yabove which is
p t I ke, preferably
t??édegtg‘?glheg%{hv 8)25%021!12 trifluoro-1-nethyl-ethyl,
especially 2,2, 2- trlfluoro | - nmethyl-ethyl or
especially trifluoronmethyl. The term "hal ogenat ed

al koxy" as used herein neans an al koxy group as
defined 15 above which is substituted one or severa
ti mes by hal ogen, preferably by fluorine or

chlorine, especially fluorine. Exanples are

di fl uoronet hoxy, trifluoronethoxy,
2,2,2-trifluoroethoxy, perfluoroethoxy and the |ike,
especially trifluoromethoxy. The term "hal ogen" as
used herein neans fluorine, chlorine, bromne and
iodine, preferably fluorine, chlorine or bromne and
nore preferred fluorine and chlorine. 20 The term
"phenyl al kyl " as used herein neans an al kyl group as
defi ned above, in which one of the hydrogen atons is
repl aced by a phenyl group. Exanples of phenyl al kyl
groups are benzyl, 1-phenylethyl, 2-phenylethyl,
3-phenyl propyl and the like, preferably benzyl and
1- phenyl ethyl. The term "heteroaryl™ means a nono- or
bi cyclic aromatic ring selected from 25 pyridyl,

t hi enyl, benzi m dazolyl, pyrimdyl, thiazolyl,

qui nol yl, pyridazinyl, pyrazinyl, oxazolyl,
qui nazol i nyl, indolyl, benzothi ophenyl or
benzofuranyl, especially frompyridyl, thienyl,

benzi m dazol yl, pyrimdyl, thiazolyl, quinolyl or
pyridazi nyl, and nore preferred from pyridyl, thienyl
or benzi m dazolyl. WO 2006/ 066914 PCT/ EP2005/ 013851
-6 The term "cycl oal kyl" neans a nonocyclic saturated
hydrocarbon ring with 3 to 7, preferably 4 to 6 and
nore preferably 5 to 6, ring atonms. Exanpl es of such
saturated carbocyclic groups are cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl and cycl oheptyl,
preferably cycl opropyl, cyclopentyl and cycl ohexyl. 5
In the definition of R , -Y-cycloalkyl is preferably
-Y-cyclopropyl. In the definition of R2 , cycl oal kyl
is preferably cyclopropyl, cyclobutyl, cycl opentyl

or cycl ohexyl; nore preferably cycl opropyl,

cycl opentyl or cyclohexyl and still nore
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preferably cyclobutyl, cyclopentyl or cyclohexyl. The
term "heterocydyl" nmeans a saturated, nonocyclic
hydrocarbon ring with 5 to 10 6 ring atoms which
contains up to 3, preferably 1 or 2 heteroatons

WO 208¢/¢669%dd. i ndependently from N, 0 or S andCEH&2005/013851

remai ning ring atons being carbon atons. Such
saturated heterocyclic group can be optionally
substituted one to three tines, preferably one or
two times by (Cl1- C4)a|k | or (Cl C4)acyl, which are
Abetised ddrers thabmme allwkdfwﬁbhgﬂnbyﬂ ﬁ&l}’h&ﬂoupj ras glgeneg| above
waRLEmeaka sHcsgat urated heterocyclic 15 groups are
pyrrolidinyl, nnrphollnyl pi perazinyl,

N- net hyl - pi perazi nyl, piperidyl or

A aseé thyteimpitive termy eyl nderi @n| allivk grogp &b eip@rmdwbove which is

JORhRRQVid Wiarb Ny eERYLy Rb®er azi nyl or
N-acetyl - pi peri dyl’, ‘nore preferably morpholinyl,

N- et hyl - pi perazinyl and still nore preferably

lirsaig byl grpbp id fubRituied ophenyéverak Hinds ph Edyﬁem § is preferably

sgmt%tﬁ’t@@l by Sudhsti but @throRe egpecﬁweetﬁaltﬂubhrr@s Examples are
ef er a e
Shosaimahyifreirecnt 2 TiERmh Ay oreaf fine R 2

heteroaryl is optionally substituted one or sever al

Thertewn "hapngedatedabihy)’ o mecddrerdimmentsree sliyireur endsboedabons

JRLUMY AibkGRR &l Gt se\zé?aldﬂutlgselgﬁﬂiloéeﬁUI)H:FE?:[HIF b QihH’ﬂ’n@BP'.
in varliable mxtures thereo

rc r
Slorimsecsperals s e EXRBPIRE P lﬂ%ame'%gu f@fér@g W 232
ﬁxlﬂﬁbx%@ﬂ]ylall e, Zaﬁﬂﬁ&ﬁoﬁﬁfﬂet}@i -ethylf ﬁh@ﬂ&(?bt?fll dn@dnthe Fad, preferably
{ ni or.
FhaoRrealord parie oG RabhPan aBbity g Tere

oéthylfobylot eptcidlatriorenethyl. two tautoneric forms as

shown here below RZiO-N NRzZiO-NN p RO> NHNN
WO 2006/ 066914 PCT/ EP2005/013851 -7 (if Ais =N) An
"Hrebetth IMedbgendted Aikotyivve ntdddreran enchimeancdhpounasp as defined

a%%@g{gﬁldpg sﬁ&%l&gicmjﬂe%r ;everay\nﬁg gmafégé% gz%fe?z%ly %}Pﬁu&h‘i\@ br

t
chiqreg Ieﬁﬁc‘tﬂg' le?rﬁxiﬂl gé/xgn 1&9 r;reardlﬂuorometho OLérll uoromethoxy,

2,2,2-trifluoroethoxy, perfluorocthoxy and the like, especially trifluoromethoxy.

The term “halogen” as-used herein means fluorine, chlorine, bromine and iodine,

preferably fluorine, chlorine or bromine and more preferred fluorine and chlorine.

The term “phenylélky]” as used herein means an alkyl group as defined above , in
which one of the hydrogen atoms is replaced by a phenyl group. Examples of
phenylalkyl groups are benzyl, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl and
the like, preferably benzyl and 1-phenylethyl.

The term “heteroaryl” means a mono- or bicyclic aromatic ring selected from
pyridyl, thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl, pyridazinyl,
pyrazinyl, oxazolyl, quinazolinyl, indolyl', benzothiophenyl or benzofuranyl,
especially from pyridyl, thienyl, benzimidazolyl, pyrimidyl, thiazolyl, quinolyl or
pyridazinyl, and more preferred from pyridyl, thienyl or benzimidazolyl.
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wherein A is =CH . Another enbodi nent of the
i nvention are the conpounds according to fornula I

-10 wherein R is a phenyl group optionally

substituted with hal ogen, cyano, nitro, am no,

WO 0(d@s& heterocyclyl, 0-heterocydyl, -S(@rghbipso13sst

- X-al kyl or-Y-cycloal kyl; wherein the alkyl group is
optional ly substituted one or several 15 times by

hal ogen, hydroxy, al koxy, am no, al kylam no,

di al kyl am no or al kyl sul fonyl. Another enbodi nent of
trie tériv'endl6afigl"anh€nt hencbosfebicintsaad dpdrdianisod ing witindika7,
gu%”erm? 4% @al\% rtnﬁlseng ng]gﬁg)éltc gry o t&l% E’Qéjlal‘ésy\vf such saturated

St uted 9 nltro am no,
HRURST BTy CYYRPrOPYLQ B yeqignentyl, seyejobgpb and
r%l@iekﬁwll podferblf yyelopad el kyclopalmgt aideydistesxl kyl group is
optionally substituted one or several ti mes by

hal ogen, hydroxy, al kox am no, yl am no,

dp ghadgfinisipn et &, ’5161%3}1’ ﬁ&ﬁﬁ*’;fmblér?&cy"-ﬁf%ﬂ s =N-

Anot her enbodi ment of the invention are the conpounds

| k]

IR g B i
Frehexdt royemrelerabhe Fesloperyl cycl%mcﬂ Herdp él“ Ft more
PHFERBINCIZIobukd, 2y Hypenof ereyelphdxplal kyl ; WO 2006/ 066914
PCT/ EP2005/ 013851 -8 wherein the aIkyI group is

tlonall substituted one or sever

& sgjen he Wﬁ%y@ﬁ%ﬂﬁl@o‘fﬁwatwom iq ?f& Oﬁamg with 5 to
G ahiyutaie whichreoataknsl §uld anykeferalilg Aol 8 he€batobs selected

AR e %Sﬁwtm Qfanh e 1G9y b bBIRg EATRPHBAS.

Such saturated heterocyclic group can be optionally substituted one to three times,
preferably one or two times by (C;-Cyalkyl or (C;-Cy)acyl, which are defined as
above, preferably by methyl or acetyl. Examples of such saturated heterocyclic
groups are pyrrolidinyl, morpholinyl, piperazinyl, N-methyl-piperazinyl, piperidyl
or N—acetyl—piﬁeridyl' and the like, preferably morpholinyl, N-methyl-piperazinyl or
N-acetyl-piperidyl, more preferably morpholinyl, N-methyl-piperazinyl and stiii

more preferably morpholinyl.

" IfR' is phenyl, said phenyl is optionally substituted one or several times, preferably

one or two times, at the ortho, meta or para position.

If R' is heteroaryl, said heteroaryl is optionally substituted one or several times,

preferably one or two times.

- The compounds of formula | can exist in different tautomeric forms and in variable

mixtures thereof. All tautomeric forms of the compounds of formulal and
mixtures thereof are an objective of the invention. For example, if A in the
definition of formula is =N-, the imidazole part of pyridyl- imidazole ring system of

formula I can exist in two tautomeric forms as shown here below:
H

) H ‘
g0~ N NN RE/OYN N i
jg/ ! \>—R1 o rere—— Q | P />_ R’
N/ N ‘ N N

H
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wherein Rl is a heteroaryl group optionally
substituted with hal ogen, nitro, am no, heterocyclyl
or -Z-alkyl; wherein the alkyl group is optionally
substituted one or several 10 tinmes by hal ogen,

wo pahn@sys, al koxy, ami no, al kyl ami no, di al kyBGE/RPASHE385Y

ai kyi sui fanyl . Anot her enbodi nent of the invention
are the conpounds according.-to fornmula I, wherein R
is a heteroaryl group optionally substituted with 15
hal ogen, nitro, am no, heter clyl or -Z-alkyl;
wherein the aIkyI_grouﬁﬂﬁ§$6ggyonally substituted one
or several tines by hal ogen, hydroxy, alkoxy, am no,
al kyl am no, dial kylam no or al kylsulfanyl; and Ais
Adlembedimanosfies ingrmitiod rfethe castPoREs FFdmEItO R RFE It he
&RpQunds according to fornmula I, wherein Rl is a
het eroaryl group optionally substituted with hal ogen,
nitrg, am ng,-pMpeterocyclyl or -Z-alkyl; . wherein the
al kyl group is optionally substituted one or several
AnD¥ eI Fent Af 1He iRBntidd S tytotbagidaayprdiys to formula I,
a,...".J" .j, amm, al kylam no, dial kyl am no or
3P?§V%ulfanyl; and. A is =CH. Another enbodinent of
the {nvention are the conpounds according to fornula
erein’ 006/ 066914 PCT/ EP2005/013851 9 R2 is

1 1
I kyl", hal ogenatged.al k ‘ AR formula I
Byt il ¥R U Ppos Rl A n o formula
wbepounds according to fornmula |, wherein R2 is
al kyl , hal ogenated al kyl, al kenyl, al kynyl or
cycl Bal kyl ; gaphenyl group optionally substituted with

halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,

~O-heterocyclyl, -S(O);NH,, -X-alkyl or-Y-cycloalkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfonyl.

Another embodiment of the invention are the compounds according to formula I,

wherein

R '~ is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyciy!_,_
-O-heterocyclyl, -${0);NH,, -X-alkyl or-Y-cycloalkyl;

wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl; and

A is =N-.

Another embodiment of the invention are the compounds according to formula I,

wherein

R is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(O),NH;, »X—:_ilk_yl or-Y-cycloalkyl;
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5 Ais =N. Another enbodi nent of the invention are
t he conpounds according to fornula I,  wherein R2 is
al kyl , hal ogenated al kyl, al kenyl, al kynyl or :
cycloalkyl; and A is =CH. 10 Anot her enbodi nent of

w0 esdspgnt i on are the conpounds accordi ng POTEBINEIZSST

I, wherein R is a phenyl group optionally
substituted w th hal ogen, gyano, nitro, am no,
-C(O OH, heterocyclyl, -0-heterocyclyl, -S(O 2NH2,

~ -X-al kyl or-Y-cycloal kyl; 15 wherein the al kyl group

i s optional | ypguRstd 44t gdupRepasnalie eisttutdd omesr igyeral

hal ogen, hydroxy, alkoxy,. amn '

di al kyl ani no or  al kmﬁ?{*%aﬁ%e?’%gﬁ?%’%lo?‘?agﬁ k1,

hal ogenat ed al kyl', alkklamyo, digikilppine %@ll‘dlflé]lfaé‘dg&%f} .

Anot her enbodi nent of the invention are the conpounds

accorAdi ng toistéithrula |, 20 wherein R is a phenyl

group optionally substituted with hal ogen,  cyano,

nhfatber earbodiopent Gt} @"Eﬂthélﬂ@(tbﬁ:mliﬂu}‘ds according to formula I,

-Osdigterocyclyl, -S(O 2NH2, -X-alkyl or-Y-cycloal kyl;
ereln the alkyl group is optionally substituted one

- - Sgeve:r y ] | &3 Hel P9yl stluE@lbﬁ@ﬁﬂy subgtuedywithal ][<0Xy, o

am no, al kyl am no, Lal kyl.am n f-amdi;

i s al kyl, hal ogenat e@ak%ﬁeﬂ’yqlt?o’éllr'ﬁ%ér)i;i/lf[,%logylyﬁblﬁg‘%@h

cycl oal kyl; and . A is, 3N .

FCT/ BP2005) 0 1BESIH the W%%ng’rﬁgﬁg%g?ﬁ%%ﬁe%?fwtoﬁ govers!

i nvention are the cdimobndalogsnebrurgakSTravRara 1,

wherein R is a phenyilyiiasRidipidntnabt aicgulfstl.t ut ed

wi t h hal ogen, cyano, nitro, am no, -C(O) CH,

h &L EHOCH Miment Bf th il Ve RINAEY e Ybmpo SIS & didEng toXera a1,
or-Y-pycIoaIkyI;

wherein
R! is a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocyclyl or -Z-alky;
‘wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl; and
A is =N-.

‘Another embodiment of the invention are the compounds according to formula I,

wherein
R' is a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocyclyl or -Z-alkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl; and
A is =CH-.

Another embodiment of the invention are the compounds according to formuta 1,

wherein
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wherein the al kyl group is optionally substituted one
or several tines by hal ogen, hydroxy, al koxy, am no,
ai kyl am no, dial kylam no or alkylsulfanyl; R2 is

al kyl, hal ogenated al kyl, al kenyl, al kynyl or

woeMrbe@i«yl ; and 10 A is =CH. Anot her ' enbackimmudsoefss:

the invention are the conpounds according to fornul a
I, wherein R is a heteroﬁryl_group optionally
substituted with hal ogen, hitro, am no, heterocyclyl
or -Z-alkyl; 15 wherein the alkyl group is optionally
subsga t ut ed; 081, PhlopGMRA %ikrl kBB aiRYnyna! Gaesliyl.
hydr oxy, al koxy, anmno, a kylanino, di al kyl am no or

he 1 ateth&ddouniddceganatebraulayl
gk%ﬁ%?#%kgpﬁghiﬁggﬁﬂﬁycloafﬁ?%. Amothg§ enbodi ment
¥hetelWe i nvention are the conpounds according to

f v ' ' h I
opt 1 bnal 1 el eiee it Rrsbely AR pe &g

heterocyclyl. ar -Z-alkyl; wherein the alkyl group is.
optiénally bStituted one or several tinmes by

hal ggen,, hydr ox al koxy, api no, dial kyl ami no .or
ARRYFEDoRRent obe dpenforkess |he ipgrds e R B fdputa
athkseln,  al kenyl, al kynyl or cycloalkyl; and Ais =N.
Anot her enbodi nent of the invention are the conpounds
accoRli ng t ds i, rhalogeriated alkiyle alls¢myl, WRy 0 06¢y0lea81l4and

PCTI EP2005/ 013851 -11 Rl is a heteroaryl group

opti anal |y subGHt.tuted with hal ogen, nitro, am no

het erocyclyl or -Z-alkyl; wherein the alkyl group is
dpbitenahbodimernssf tHeutedtiarae the cgmyewnds acqordipgtogrmula I,
hakgen, hydroxy, al koxy, am no,

R! is a phenyl group opticnally substituted with _
halogen, cyano, nitro, amino, -C(Q)OH, heterocydlyl,
-O-heterocyclyl, -S(Q);NH,, -X-alkyl or-Y-cycloalkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
alkylamino, dialkylamino or alkylsulfanyl; and

R’ is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl.
Another embodiment of the invention are the compounds according to formula 1,
wherein
rR! is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH, heterocyclyl,
-O-heterocyclyl, -S(O);NH,, -X-alkyl or-Y-cycloalkyl;
wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino , alkylamino,
dialkylamino or alkylsulfanyl; :
R’ is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl; and

A is =N-.
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5 al kyl am no, dial kyl am no or al kylsulfanyl; R2 is

al kyl , hal ogenated al kyl, al kenyl, al kynyl or

cycloal kyl; and A is =CH . Another enbodi nent of the
i nvention are the conpounds according to fornula I

- woshRejoty 10 R2 is phenyl al kyl, wherein the gtereehos013851

group is optionally substituted one or several tines
by hal ogen, al kyl, al koxy,,. hal ogenated al kyl,

hal ogenat ed al koxy or cyafido. An enbodi ment of the

i nvention are the conpounds according to formula I, -
%ﬁmﬁﬂ%ﬁdoﬁiﬁ.t bﬁfx?ﬂ%&%loﬁl K¥the cHRSSRINdHRIHHE Wtnula I,
group is optionally substituted one or several ' tines
pherB#l ogen, al kyl, al koxy, hal ogenated al kyl,

hal ogenated.  al koxy or cyanq; and 2Q A,is =N-.

, éoWﬂvﬁﬁFF%ﬁggpglthe conpounds
accordi ng to for nultaldgen, cydver wim, ARAnd.s CHAEHY. hatergay<lyl,
wherei n the phenyl B Q4B okRIyD Pé(ooMNa, YX-alaSh iyt HlcRekyl;
one or several 25 tinmes by hal ogen, al kyl, al koxy,
hal ogenat ed alkyl. ORRAS §liondlylaXXitREd 6} Qeverd
Ais =CH. Xﬁ%%ﬁé?eg i%dinFn‘t%:hOfn gﬁeanvenLion are
t he conpounds accortﬁF?fg)Ytha OpTY AR 2 ORENEPEPn WO
2006/ 066914 PCTI EP20ig5ntit38kdkylantigo R alkydsuifaptieny |
group optionally substituted with hal ogen, cyano,

" nitrrR?  am nesallyGChapgiatddetiak absot, plkynyl or cycloatkyl; and

-O heterocyclyl, -S(O 2NH2, -X-al kyl or-Y-cycl oal kyl;
whergi n theiak®yd. group is optionally substituted one
or severa

Another embodiment of the invention are the compounds according to formula I,

wherein

R! is a heteroaryl group optionally substituted with
halogen, nitro, amine, heterocyclyl or -Z-alkyl;

‘wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,

alkylamino, dialkylamino or alkylsulfanyl; and
R is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl.

Another embodiment of the invention are the compounds according to formula I,

wherein
R is a heteroaryi group optionally substituted with
' halogen, nitro, amino, heterocyclyl or -Z-alkyl;
whereiﬁ the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amine ,
alkylamino, dialkylamino or altkylsulfanyl;

R? is alkyl, halogenated alkyl, alkenyl, alkynyl or cycloalkyl; and .

A is =N-.

Another embodiment of the invention are the compounds according to formula I,

wherein
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5 times by hal ogen, hydroxy, al koxy, am no,

al kyl am no, dial kylam no or alkylsulfanyl; and R2 is
phenyl al kyl , wherein the phenyl group is optionally
substituted one or several tinmes by hal ogen, alkyl,

wo adokosey1s hal ogenat'ed al kyl, hal ogenat ed 1@PCATERBH/OBESL

cyan. Anot her enbodi nent of the invention are the
conpounds according to fornnmula I, wherein Rl is a
phenyl group optionally substituted with hal ogen,
cyano, nitro, amno, -C(O OH heterocyclyl, 15 :
O her'er ocydigla betes(ao) arup optionally papstitgred W‘%‘ycl oal kyl ;
wherein the al kyl okdelen ditrephiion)abieyocpdiisi i2-alkygd one
or several tines by hal ogen, hydroxy, alkoxy, am no,
al kyl am no, wheal tﬁyiﬂﬁfﬂgﬂﬂpw opa:lokgﬂysuﬂ:shangd gneld? sévaral
phenyl al kyl, 20 wh rei i tog

optionally subst i tﬁc 3] S\no%é% W {IQ&?lér‘ﬁm’

hal ogen, al kyl , aIK@W?HHW%@ﬁﬁéﬁﬁP@%OY *ﬂﬂﬂ&nﬂ

hal ogenat ed alkoxy or cyano; and Ais Qﬁ Qer
enbokfi nent  afallyhalogepetsd Ui, dkevh hlé‘/fafbﬂw&lﬂﬂ
according to formula I, 25 wherein is a phenyl -

group opti ofredly-. substituted with halogen, cyano,
nitro, am no, 9&? ) OH, heterocycly )

ABothet @ntlironof the SpveymHzs ﬂxexorapwwds Brcoding e fgHa b -
whelsi N the al kyl group is optionally substituted one
or several -30 tines by hal ogen, hydroxy, al koxy,

am ng?  al kyd Fggﬁhﬂgkldlalkylamno or alkylsulfanyl WO
CT/

2006/ 066914 P20 §n 1 bk g% ylal @F!ﬂ
wherein thevg'ﬁ E‘ Qeny ?‘ggéﬁ %or?a u u H utee
one or severtmes by halogen, alkyl alkoxy, halogenated al yI halogenated

alkoxy or cyano.

An embodiment of the invention are the compounds according to formula I,

wherein

R* . isphenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated '
atkoxy or cyano; and

N

A is =N-.

Another embodiment of the invention are the compounds according to formula 1,

wherein
R is phenylalkyl, 7
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano; and
A is =CH-.

Another embodiment of the invention are the compounds according to formula I,

wherein



10

15

20

25

30

times by hal ogen, al kyl, al koxy, hal ogenated al kyl,
hal ogenated al koxy or cyano; and 5 Ais =CH.

Anot her enbodi nent of the invention are the conpounds
-according to formula I, wherein RL is a heteroaryl

“@g@@mawgptlonally substltuted wi t h hal ogen, pauitras/o13851

am no, heterocyclyl or -Z-alkyl; 10 wherein the al kyl
group is optionally substjfuted one or several tines
by hal ogen, hydroxy, al koxy, am no, al kyl am no,

di al kyl am no or al kyl sul fanyl; and RZ is phenyl al kyl,
wher Ri n thei$mmmyﬂggm@upﬁbsdmpﬂﬁéw@ﬁhvﬂsubstituted

EQFOOF ssvgra{k 35 h@%@&ﬁﬁpnakﬁﬁkm4ak&ﬁ%ydw
enated a ena XY, Of - C
Anot %er' enbodi rrgnt ‘b‘L?t%QcﬁcﬁYSeﬁ(tqﬁﬂ\ﬁ%ak {kﬁle ‘g};%%ﬁlﬁiﬁls

according to forn& %g% wher ei n#ﬁl E eteroar
group opti oAFISP C&BSY B WP RHYR 72 %ﬁ'é‘l‘%%%?? Orﬁf’ve
am no, heter ocycl y| tiroes by Balwk oy hydrophekeiynarmine » al kyI

group is optionally, ]ﬁ;&‘aﬁ?&%td& 208 o Pk AR ER Rl and t | MBS
by hal ogen, hydroxya al koxy, Eﬁhno © ahﬁy a% ﬁg *

di al gyl am ngs.Qf.;, h Isulfanyl; RZ is phenylalkyl, 25
wherein the enyl i s pptionall sub tituted
erelrt ﬁhﬁggenér rﬂgﬁ) 8 é)Bﬂona Y titu I?8§ Or séveral

one or sever
haIogenatedta@kﬁkhﬂhgho@bmaﬂ@mYhdp@@mydgkﬂ@ydﬁynughd
Ais =N-. Angtber. sppdi ment of the invention are the
conmpounds according to formula I, 30 wherein WO

%Qgﬁlepéﬁ%a‘imﬁmlf FR2ORRGMLIB L com%@uﬁs abSrdndRtEHAM |
%&ggﬁloptlona y substituted wt

R is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C{O)COH, heterocyclyl,
-O-heterocyclyl, -S(0),NH,, -X-alkyl or-Y-cycloalkyl;

wherein the alkyl group is optionaﬂy substituted one or several
times by halogen, hydroxy, alkoxy, amino , alkylamino,
dialkylamino or atkylsulfanyl;

R* is ph‘enylalkyl,
wherein the phenyl group is optionally substituted one or several

times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated

alkoxy or cyano; and
A is =N-.

Another embodiment of the invention are the compounds according to formula I,

wherein

r! is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(Q)OH, heterocyclyl,
-O-heterocyclyl, -5{(0),NH,, -X-alkyl or-Y-cycloalkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl;
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hal ogen, nitro, am no, heterocyclyl or -Z-alkyl;
wherein the alkyl group is optionally substituted one
or several tines by hal ogen, hydroxy, alkoxy, am no,
5 al kyl ami no, dial kylanmi no or alkylsulfanyl; RZis

woO phetoghial kyl , wherein the phenyl group is GSTESHMRFPLEESE

substituted one or several tines by hal ogen, alkyl,
al koxy, hal ogenat ed al kyl-,13hal ogenated al koxy or
cyano; and 10 Ais =CH. Another enbodi nent of the
invention are the conpounds according to formula 1,
whe®éi n R isshenysilehyl group. Another enbodiment of
t he i nvent i @Rerdh ehetghﬁnﬁcgm@umdpucaﬁmuﬁkmgecﬁ ond @rsengkad

I, 15 vvhertgllalnntg,'}}a 05?,? ﬁ%ﬁnﬁﬂ) nat@@ﬂ /halogena't\é'd

Anot her enb |nv are npounds
accor di ng tdkaxgorpyagojand wher el n 20 R |s a phenyl
group; and A is =CH. Another enbodi ment of the

i nvéntion aselhe conpounds according to fornula I,
wherein is a phenyl group; and 25 RZ is al kyl or
Araitogembodieneat afthe ingentionarg the spppounds Fr-ceréfﬂ@da frawulaly
wWaepl e, may be selected fromthe group consisting
of :

(2- Rifenyl - | ghiheiegtazd kdup-dplipydlly dilatitresd wittcar bani ¢

acid isopropyl esteg; . _ o
PCTI EP20051013851 IEQJ_(@\QQ rgQQ,Gz{ngﬁ&%%émcydyl or -Z-alky};

(2- Phenyl - L0 n%gﬁ{(y‘} g?o’uB] isoyrrtioq LIW'SGBSXiIt&téc?@{e% ggvgral

acid i sobut este
( 2- Phenyl - 1H-| mi daztéi‘\&bSbB-'PﬁfW hedrerveathewy. amippani ¢
aci d propyl ester; alkylamino, dialkylamino or alkylsulfanyl; and

R is phenylalkyl,
- wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano.

Another embodiment of the invention are the compounds according to formula [,

wherein

R' is a heteroaryl group optionally substituted with
halogen, nitro, amino, beterocyclyl or -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
atkylamino, dialkylamino or alkylsulfanyl;

R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogehated
alkoxy or cyano; and

A is =N-.

Another embodiment of the invention are the compounds according to formula I,

wherein
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(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c
acid tert-butyl ester;

(2- Phenyl - 3Hi m dazo[ 4, 5- b] pyri di n-6-yl)-carbam c
acid 2,2-dinmethyl-propyl 5 ester;

wo(@sibeny| - 3H-i m dazo[ 4, 5- b] pyri di n-6-yi ) - CECTErES/013851

acid 1-ethyl-propyl ester; -

(2- Phenyl - 3H i m dazo[ 4, 5- bjpyri di n-6-yl)-carbamc
acid sec-butyl ester; '
(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl )-carbam c
aci dRet hyl  ést lsteroampigroup optionally substituted with

(2- Phenyl - 3H-i m daz@he&r, RiRY irh ol YdyhiylCAL BANYE
acid 2,2,2-trifluoro-1"1.0 nethyl-ethyl ester.

Anot her  enbQgefEihe Aficyl H6up @Bﬁﬁﬁda%ﬁs@&ﬁuie&%n&&@%ds
according to fornul a F

, erein s a phenyl
group; and RZ is al ¥f° Wr‘%r?'bé'éﬁfgf%aﬁ‘aw%‘?mand 15
A is =CH. Such congbdsdine, digkylexmner ekylemfantle
sel ected fromthe group consisting of
( 2- PReNy| - | b ghenylaky] 2, 3- b] pyri di n-5-y1) - car bami ¢
agi (Fj’hi S or)r Pwere@:ﬂhl% ﬁ)heznyl group is optionall sul!istituted one or several

- nyl - r = ridin-5- 3

oi d 2. 3 i Rty BpPess Ay hagealed ST halGEEnfica
(2- Phenyl - | Hikoyy oodyafi® 284 b] pyri di n-5-yl ) -car banic
acid ethyl ester; and
(2- Phenyl - | s p§Kr.0l o[ 2, 3- b] pyri di-n-5-yl)-carbamni c
acid isobutyl ester. Another enbodi ment of the

~ iAmednt erobodimenttofi ghedureptomars ticworgiad acerdiog tafoumyla L,

whetein R is a phenyl group; and 25 RZ is al kenyl
or alkynyl; and A is =N. WD 2006/ 066914

PCTI gP20051Qd38Rhyl grdiép. Such conpounds, for exanple,

‘may be selected fromthe group consisting of:

- Q@\bﬁréﬁléll}{tééxﬁ‘eﬁﬂﬁf dazelehtion Ry dodipdufdsykdordiag bAwifula 1,

acgid. allyl ester; and
C%@ﬁﬂbnyl-SFLinidazo[4,5-b]pyridin-6-y|)-carbanic
acid 1-nethy|-a%l¥f ester Anot her enbodi nent of the
i nveRtion ard® PHEVEEFEAMs according to formula |

5 mhifein s =N-

Another embodiment of the invention are the compounds according to formula I,

wherein
R is a phenyl group; and
A is =CH-.

Another embodiment of the invention are the compounds according to formula I,

wherein
R! is 2 phenyl group; and
R? is alkyl or halogenated alky}; and
A is =N-.

Such compounds, for example, may be selected from the group consisting of

: l(ZaPhenyi- 1H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid isopropyl ester;
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R is a phenyl group; and RZ is al kenyl or al kynyl;
and A is =CH. Such conpounds, for exanple, may be
selected fromthe group consisting of 10

(2-Phenyl -1 H pyrrol o[ 2, 3-b] pyri di n-5-yl)-carbamc

WO 2006/0b6al4l yI ester. Anot her enbodi ment of t RETTER@HIEH

are the conpounds according to fornula 1, wherein R
is a phenyl group; and RAsi-s cycloalkyl; and 15 Ais
=N-. Such conpounds, for exanple, may be sel ected
fromthe group consist[n% or. L ‘
(2Privehitgidapett dipyrslisduf harbaminagd ehutd siteran ¢
aci d cycl opentyl ester; and L '
(zzPmﬁyﬂd@Mak#édﬂb}[rui,l%*ﬁbql)pwbwlﬁafed propYiesiebani ¢
aci d cycl ohexyl ester. Another enbodi nent of the -
(hPeemyl-oH-imidsze A& -WpyrsHunsdd) - e shie r R e B £HEF o |

20 wherein R is a _phenyl group; and. R2 is
63rBbenykH-imidvao A5 paardmp-.6—>%wtﬂpﬁémc ertbddidimethylgropie
dsiyention are the conpounds according to fornula |

25 wherein R is a phenyl group; and WO 2006/ 066914
PCPLERROASHL385-b] pikTdin82y])-Earpddain ydid L eyl - pruipelrestien

t he phenyl group is optionally substituted one or
$EPREPI-3 HLitRSo[2)5-#] iR,y pbdtydmic adik exputyhateogenat ed
al kyl, hal ogenated al koxy or cyano; and 5 Ais =N-.

- PuOher]- S HTREALAG4]55h] baridiesayiplabamic acid ethyl ester; and

(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl)-carbamn c

* aBpHedyl-BHERYdz6lI5Yd] pRSdiet6-yl)-Anbinhie acié padiifieerb- B t he

h@%@ﬂ&hﬁgﬁ%{e the compounds according to formula |

Another embodiment of the invention are the compounds according to formula 1,

wherein
R’ is a phenyl group; and
R? is alkyl or halogenated alky}; and
A is =CH-.

Such compounds, for example, may be selected from the group consisting of:
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-y1)-carbamic acid isopropyl ester;

(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid 2,2-dimethyl-propyl

ester;
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid ethyl ester; and
(2-Phenyl-1H-pyrrolo{2,3-b}pyridin-5-yl)-carbamic acid isobutyl ester.

Another embodiment of the invention are the compounds according to formula I,

wherein
R is a phenyl group; and
R is alkeny! or alkynyl; and -

A is =N-.
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wherein 10 Rl is a phenyl group; and R2 is
phenyl al kyl , wherein the phenyl group is optionally
substituted one or. several times by hal ogen, alkyl,
al koxy, hal ogenated al kyl, hal ogenated al koxy or

woSY@R&eand 15 A is =CH. Such a conpound igctro0sm013sst

exanpl e:
(2-Pheny|-|FprrroIo[Z,s-phpyridin-5-y|)-carbanic
aci d benzyl ester; and

(2-Phenyl -1 Hpyi'rol o[ 2, 3-b] pyri di n-5-yl)-carbam c
8GdhtoRpB AR Br BAREY, N bekelectedifdirhitie pib acksiveng ofof
the invention are the conpounds according to fornul a
| (2-Phe 1 hen i ol 5-bpyadBhefykabimitpcid ulbd eitérudeid wi t h
hal ogen, cyano, nitro, amno, -C(OOH or -S(O 2NH2.
Anginbg)- semRaai-BRs- s Rl ritiies-jinabimiRcidnenéthg-aligrpeunds
according to fornmula I, 25 wherein Rl is a phenyl
GhotRr Skt hidibethe Wiehtifade gerompyais acdirdif®to fammuio],
-g%f%gH or -S(O2NH2; and Ais =N. WD 2006/ 066914
BETI*EP2005/ 013851 - 18 Anot her enbodi ment of the

i nveption aﬁgiggelcgqugﬁgs according to fornula |
wher€in R i &AW PRERT Tgroup substituted with hal ogen,

cyang; nitrao mno, - CCO) or 5 -S(0 2NH2; and A
is =CH. An&VHg?VQﬁﬁgﬁﬁﬁﬁﬁgizf the invention are the
conpgunds a%ggﬁg[ng to fornula I, wherein

Such compounds, for example, may be selected from the group consisting of:
(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid allyl ester.

Another embodiment of the invention are the compounds according to formula I,

wherein
R is a phenyl group; and
R? is cycloalkyl; and
A - is=N-

Such compounds, for example, may be selected from the group consisting of:
(2—Phenyl—3H'—imidazo[4,5—5}pyridin—ﬁ—)rl)~carbamic acid cyclopentyl ester; and
(2-Phenyl-3H-imndazo [4,5—b]pyridin-S-yI)—carbamié acid cyclohexyl ester.

Another embodiment of the invention are the compounds according to formula I,

wherein
R is 2 phenyl group; and
R is cycloalkyl; and
A is =CH-.

Another embodiment of the invention are the compounds according to formula I,

wherein

R is a phenyl group; and
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Rl is a phenyl group substituted with 10 hal ogen,

cyano, nitro, amno, -C(OOHor -S(O2NH2Ii R2 is

alkyl ; and Ais =N-. Such conpounds, for exanple,
be sel ected fromthe group consisting of

15
' Worﬁr‘g‘}é’(’éf?gm f anoyl - phenyl ) - 3H i ni dazo[ 4, 5- b] pYr T EERLG@IIFT

]-carbam c acid isopropyl ester;
[2-(4-Nitro-phenyl)-3Himdazo [4,5-b] pyridin-6-yl]
-carbam c acid i sopropyl ester;

[ 2- (;#- Ami no: phenyl) 4 3H i m dazo[ 4, 5-b] pyri din-6-yi]-ca
rbarrﬁfhc aci dlsipgglﬂxa&}l 20 ester; )

[ 2- (3- Ni t r owptremythg plssmy] srpemais epuorslipjubyitniil engongeyarda
rbam c aci dgmsopy Rikyden, 64, 8lkox@ Rélogenated alkyl, halogenated
[2-(3-Am noiighenaél%a- %Hér{clm dazo[ 4, 5- b] pyri din-6-yl]-ca
rbam c acid |%’8’pro yI”’“"ester. 25 Anot her enbodi nent

of tl{le inveinst_ib?n are the conpounds according to

~formula |, “whefein R is a phenyl group substituted

i th hal oge ¢yano.,. . nitro, amno, -C(O CH or _
gﬁ%‘)ﬁfﬂlﬂﬁ?%’“‘ 5’6%%7'6%%914 PCT/ EP2005/ 013851 -19- R2

i LkyL, . and Ads =CH . ot her. diinent .of the
(R o Pl Borityi S REs R S Bl e

ein.5,R is h | argQu td tut i th
N o Se e BREMon PG B b Rl gy
whateiR2 s al kyl .- ' '

R! is a phenyl group; and

R? is phenylalkyl,
wherein the phenyl group is optionally substituted one or several
times by halogen, alkyl, alkoxy, halogenated alkyl, halogenated
alkoxy or cyano; and

A s =CH-.
Such a compound is for example:

{2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid benzyl ester; and

: '(Z«Phenyl- 1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid 2—ch10r0—bénzy1 ester.

Another embodiment of the invention are the compounds according to formula [,

wherein
R! is a pheny! group substituted with
halogen, cyano, nitro, amino, -C(O)OH or
-S{O)NH,.
Another embodiment of the invenﬁon are the compounds according to formula I,
wherein
2 is a phenyl group substituted with

halogen, cyano, nitro, amino, -C(O)OH or
-S{(0),NHj3; and

A is =N-.
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Anot her enbodi nent of the invention are the conpounds
according to fornmula I, 10 wherein R is a phenyl
group substituted with heterocydyl or

-0- heterocycl yl . Anot her enbodi nent of the invention

WORP/0p¢9d4 conpounds according to fornula 1, PGHEPWIHLIB!

R is a phenyl group substituted with heterocyclyl or
-0-heterocyclyl; and A isl1&N. Another enbodi ment of
the invention are the conpounds according to fornul a

I wherein 20 R is a hen r ou ubstltut Wi t h

AaptbepEgkadimenrof theimepd fbw%‘rv?’mpog?é acqprdigg tocppmula l,
Ahatler enbodi ment of the invention are-the conpounds
accord| ng to fornula | wherein 25 R is a phenyl

gr oup' subst usta;;b}edylvgrwpsuhettﬁmbwhl yl or '

- O het er ocydyl | thzh%e X.lo nﬁ{bda:ﬁldo, CEH')OH\QQ
2006/ 066914 PCT/ EP20 conpound
is for exanple:
[ 2- (4- Morphol i n-4-yl -phenyl)-3Him dazo[ 4, 5- bj pyridin
-6-yf‘] car bésm(EHam d isopropyl ester. Another

éee %dffaewtt@&?ﬁasilg%ﬁggﬁ 5 e eaitPHMFéCS ar@oﬁg%we"ﬂwuia .

gheawim substituted with heterocyclyl or

23 an

-0- heterocyclyl R2 is alkyl; and Ais =CH.
. R

isa phcnyl group substituted with
halogen, cyano, nitro, amino, -C(O)OH or
-5{0):NHy;

R is alkyl ; and
A is =N-.
Such compounds, for example, may be selected from the group consisting of:

[2-{4-Sulfamoyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl.

ester;

- [2-(4-Nitro-phenyl)-3H-imidazo{4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(4-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(3-Nitro-phenyl}-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester; and

*+ [2-(3-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl}-carbamic acid isopropyl

ester.

Another embodiment of the invention are the compounds according to formula 1,

wherein

R is a phenyl group substituted with
halogen, cyano, nitro, amine, -C(O)OH or
-S(0),NH3; '
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10 Anot her enbodi ment of the invention are the
conpounds according to fornmula I, wherein R is a
phenyl group substituted with heterocyclyl-or
-0-heterocyclyl; and R2 is alkyl. 15 Another

WO eiftdP¥ent of the invention are the conpouRfelgEP2005/013851

according to fornmula I, wherein RL is a phenyl group
optionally substituted witl®- - X-al kyl; wherein the
al kyl group are optionally substituted one or severa
20 ti,mes by hal ogen, hydroxy, al koxy, am no,
al kyi‘ani no, is@lk lPami no or al kyl sul f onyl . - Anot her
enbodi ment of the invention are the conpounds
accdkding t85Fdtrula |, wherein R is a phenyl group
optionally. substltuted with 25 -X-alkyl;.  wherein
Aprtherierpodighestpl the BVERHITGHa e FOBRBEISS sifptingRdoGIa L
wearghal tinmes by hal ogen, hydroxy, al koxy, am no,
al kyl am no, dial kyl am no or al kyl sulfanyl; and A is
=N- .R'VWO 2006/20b694 4rRGFhisBROOB#B1 3851 - 21 Anot her
enbodi nent of the |}Byﬁ%g.tll @a&?rufﬁ%nsoﬂﬁﬁﬁﬁﬂ
according to fornula ereln enyl group
optional 'y substituttdWernd- x-alkyl: 5 wherein the
aIkyI group_are optionally substituted one or severa
i e by haF@&@h, hydr oxy, al koxy, am no,
alk | am nq, dial kylam no or _al kyl sul fanyl : an A IP
or cophogiresnt GFBE EVRRHRN GF SRR PP EFgFing @ s
ebgpiaunds according to fornmula I, :

R' is a phenyl group substituted with
' * heterocydlyl or -O-heterocyclyl.

Another embodiment of the invention are the compounds according to formula I,

wherein
R! is a phenyl group‘substituted_ with
heterocyclyl or -O-heterocyelyl; and
A is =N-.

Another embodiment of the invention are the compounds according to formula I,

wherein
R! isa phenyll group substituted with
heterocyclyl or ~O-heterocyclyl ; and
A is =CH-.

Another embodiment of the invention are the compounds according to formula I,

wherein
R . isa phenyl group substituted with
heterocyclyl or ~O-heterocydlyl;
R is alkyl; and

A 15 =N-.



15

20

25

10 wherein R is a phenyl group optionally
substituted with  -X-alkyl; wherein the al kyl group
are optionally substituted one or several tines by
hal ogen, hydroxy, al koxy, am no , 15 al kyl am no,

wodeaioieplam no or al kyl sul fanyl; and RZ is BEKR205013851

Anot her enbodi nent of the invention are the conpounds
according to.fornmula I, wherein RL is a phenyl group
optionally substituted with 20 -X-al kyl; wherein

t he al kyl group are optionally substitut ed one or
Seshercamppbndis fsyx#EPIGgen, hydroxy, al koxy, am no
al kyl am no, di al kyl am no or al ky] sul fany L
JRriiMorphelin-4-yiNphenyl) GH -pidazg[4.5- Yﬂdmlésvl F@?mlcaﬁs A
issproblyl.estich conpounds, for exanple, may be sel ected
fromthe group consisting of

{Aao{hér &:&d&hﬁmwﬂeﬁmman fhenrybinpdirkds At dading w, Beripdlplr
gl n- 6-yl}-carbamc acid isopropyl ester; WO

2 6%7“066914 PCT/ EP2005/ 013551 - 22

2-[3r (2- Metho 3H-|mdazo45b
|(r| dl[ n- é yl | S %Eﬁ]é]&%% tﬁ%?%;ékdapyl ter; [ Tpy

(2 [4 (2-Di et hyl ani b&reensEke)-pRErPIYRH - i ni dazo

p] pyri di n- 6- XI} carbam c acid isopropyl ester;
is atkyl; an

{2 [4-(2-Dieth Iam no- et hoxy) - phenyl ] - 3Hi m dazo[ 4, 5-

b] py#i di n- 64§F¢H--car bani ¢ acid i sopropyl ester;

acetic acid salt;

Ppother badymeniiof sy reephiemyme fhespmprpdsZ610adise i) ByPiiatn

wWhedeld - carbam ¢ acid isopropyl ester; and

[ 2- (3- Met hyl sul fanyl - phenyl )-3Him dazo[4, 5- bl pyridin

- 6- yR] - car bagi gheagl goup substituted with

heterocyclyl or -O-heterocyclyl; and

R is alkyl.
Another embodiment of the invention are the compounds according to formula I,
wherein '

R is a phenyl group optionally substituted with

X-allyl;

wherein the atkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsuifonyl.

Another embodiment of the invention are the compounds according to formula 1,

wherein

R is a phenyl group optionally substituted with
-X-alkyl;

wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl; and

A is =N-.
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10 i sopropyl ester. Another enbodi nent of the

i nvention are the conpounds according to formula I,
wherein R is a phenyl group optionally substituted
with -X-alkyl; 15 wherein the alkyl group are

WO ye/peshHl | y substituted one or several ti ne$THP2005/613851

hal ogen, hydroxy, al koxy, amno , al kylam no,

di al kyl am no or al kyl sul f-anyl; X is a single bond,

-NR- -0- or -S-; RZis alkyl; and 20 Ais =CH Such
nE%unds for exan‘pl e, may be sel ect ed from%

eg@ﬁgqngepf 61|nvent10n aré the compounds according to formula [,

v{zli?eréla (2- Met ho) cy- et hoxy) - phenyl ] -1H pyrrol o

[2,3-b]pyridin-5-yl}-carbam c acid ethyl ester; (2-

[ 3- (- Met hojsaypheryhgeoyp optienlly jubtfitugymitl o

[2, 3-b] pyridin-5- yl}(a@@[bam c acid 25 isopropyl

ester;

{2-[3-(2- NE%HQZ@XB@JIB@E&% %Sn\/bluﬂl}"hﬂ%l’l&{té?i &{% r SvBLPY

ridin-5-yl}-carbamc . St
{2- [ 3- (2- Met hoxy- et ﬂﬂ%"ﬁ‘yﬁ] ‘%%%ﬂ’?’ﬂ"ﬂ[l% 3- b] pyr

i di n-5-yl}-carbam allazirdno, 2jaBeybhimingd dnydlleypribpyl; 2edt er .
WD 2006/ 066914 PCT/ EP2005/ 013851 -23 Anot her

enbodi nent sf=(Hhe i nvention are the conpounds
according to fornmula 1, wherein R is a phenyl group

- Apdtharalboyinsmbsf the invedioni atdithe ec)(ngddn;ik jccofdinghte feimmiaihe
'@ﬂlgglh group are optionally substituted one or several

tinmes by hal ogen, hydroxy, al koxy, am no,

. aI k :am no, g?&ﬁl’r\"léxk &?ﬂo?LM“%fgdf“g"(% 2Nl>—<l-i s_

NHS(O)Z- -S( O 2- ofa
wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamine or alkylsulfanyl; and

R’ is alkyl.

Another embodiment of the invention are the compounds according to formula I,

wherein
R! is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
* alkylamino, dialkylamino or alkylsulfany};
X 1s a single bond, -NR-, -O- or -5-;
R? is alkyl; and
A is =N-.

Such compounds, for example, may be selected from the group consisting of:

{2-[4-(2-Methoxy-ethoxy)-phenyl}-3H-imidazo{4,5-b} pyridin-6-yl} -carbamic acid

isopropyl ester;
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10 R2 is alkyl; and A is =N Such conpounds, for
exanpl e,- may be selected fromthe group consisting of
[ 2- (3- Acet yl am no- phenyl)-3H i m dazo[ 4, 5- b] pyri di n- 6-
yl]-carbam c acid isopropyl ester; 15

wo Do¢/Fspst hanesul f onyl ami no- phenyl ) - 3H-i m dazofué2ds/bispst

yridin-6-yl]-carbamc acid isopropyl ester; and

[ 2- (3-Methyl sul finyl - phenyl}=3H-i dazo[ 4, 5- b] pyri din
-6-yl]-carbam c acid isopropyl ester. Another

enbodi nent of the invention are the conpounds '

ab Br driMgthoy-¢thexirpaeny]]-3 2 dmidacal b1 mrridins6-al] phdmpic acid
gbspdpyP@tdronal |y substituted with -X-alkyl; wherein
the al kyl group are optionally substituted one or

SEMPL @LDLtwﬁ&amemaM%enymyﬂruamm{abw.d,@myno 25

‘aLkyi a élk Iamno or aikylsulfanyl; X i's
‘Rl%{'t‘jja‘" ”t?( er’ - CH2- S(O) 2NH -S(O)2NH- -

e R T R A AN T e L BT

corpourrs ISCfPMPYémpﬂCeUC avilsalbe sel ected fromthe
group consisting
[ B (@Mﬁ&@lﬁylfaanlrmﬁhéﬁyﬂn)ldM%ﬂpmcb{l B8l papnir diidh- 5-

Vikd @%[gedpagdamd 2,2- dinmethyl-propyl ester; |
(pr cetyla m no- phe nyl)-1H pyrrolo | 23b] pyr i

qaqs%éthyléulfaﬁﬁrphammsmmdiazo[2s Bipyidieb L caPfafBYicid
'ﬁ)p(r%‘dyl Eeétyl am no- phenyl ) - 1Hpyrrol o[ 2, 3-b] pyridin-S
[%“Jc%ef/s P bRt ST S mesrasa e a oames:
yWhereimr bam c acid isopropyl ester; and
R! is a phenyl group optionally sﬁbstituted with

-X-alkyl;

wherein the alkyl group are optionally substituted one or several
- times by halogen, hydroxy, alkoxy, amino ,
alkylamino, dialkylamino or alkylsulfanyl;

X is a single bond, -NR-, -O- or -S-;
R? is alkyl; and
A is =CH-.

Such compounds, for example, may be sélected from the group consisting of;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid
ethyl ester;

{2- [3—(2—Meth0xy—'ethoxy}—pheﬁyl]-lH—pyrrolo [2,3-blpyridin-5-yl}-carbamic acid
isopropyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo]{2,3-b]pyridin-5-yl}-carbamic acid
isobutyl ester; and

{2-[3-(2-Methoxy-ethoxy) -phenyl}-TH-pyrrolo{2,3-b] pyridin-5-yl}-carbamic acid
2,2-dimethyl-propyl ester.
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[ 2-(3- Acetyl am no- phenyl ) - 1H pyrrol o[ 2, 3- b] pyri di n- 5-
yl]-carbam c acid isobutyl ester. Another enbodi nent
of the invention are the conpounds according to

WOREefiedol |, wherein R is a phenyl group OItWERes/0y38s1

substituted with 15 -X-alkyl; wherein the alkyl
group are optionally substidtuted one or several tines
by hal ogen, hydroxy, al koxy, am no al kyl am no,

di al kyl am no or_al kyl sul fanyl ; a si ngl e bond,
Awﬁher erpodigpent gf the piyeripnjage FR%’PHRFI““%%@OT mgjta formplal,
whigkina conpound is for exanple: '

[ 2-[3-(2- Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3- b] pyr
I di IR'S-yl '} - arphaml groap ogtiorally yubs@atedwith25 Anot her
enbodi ment of the iRy |on are the conpounds
according to formula 1,7” wherein Rt is a phenyl group

optionally . 4
PCT/ EP2005/ %ﬁ%ﬁ@fﬁ%@ g%é?eﬁ % °ﬁ4"§¥+‘1€“?&5‘f°3*3§* %?g‘%l
optionally substit (tesg by A ogsn. idgaw ealkoxy aao by

hal ogen, hydroxy, ali¢hmino,dmkyhminedrailyBaifagl;

di al kyl ami no or al kylsulfanyl; X is -NRC(O)-,
-C(OINR-, EH?RS(@) 2IGHOINR -, SCH)-2NHNH- , -S(OWASHO)-T |

-S(O z- or %P %)5_% aé (ynyl and Ais =CH.

Such corrpounds or exarrpl rraybe selected fromthe

gro con5|ﬁgnp
[ 2- (3- Acet yl'ant no- phenyl ) - 1H pyrrol o[ 2, 3-b] pyri di n- 5-
ylj-garbam g acid allyl 10 ester; and

Such compounds, for example, may be selected from the group consisting of:

[2-(3-Acetylamino-phenyl}-3H-imidazo[4,5-b] pyridin-6-yl}-carbamic acid

isopropyl ester;

[2-(3-Methanesulfonylamino-phenyl)- 3H—1m1dazo[4 5-b]pyridin-6-yl}-carbamic

acid isopropy! ester; and

[2-(3- Methylsulﬁnyl—phenyl)-3H~1m|da/0[4 5-b]pyridin-6-yl]-carbamic acid

isopropyl ester.

Another embodiment of the invention are the compounds according to formula I,

wherein
R’ is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
altkylamino, dialkylamino or alkylsulfanyi;
X is -NRC(O)-, ~C{(O}NR-, -CHz-5(0),NH- , -5(0),NH-, -
NHS{O);-, -5(Q);- or -5(0)-;
R? is alkyl; and

A i3 =CH-.
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~according to fornula I

[ 2- (4- Acetyl am no- phenyl ) - 1H pyrrol o[ 2, 3- b] pyri di n- 5-
yl]-carbam c acid allyl ester. - Another enbodi nent
of the invention are the conpounds according to
formula 1, wherein 15 Rl is a phenyl group

wOogptsroesvad |y substituted with -X-al kyl;  wWhRGEERIOGS/H&3351

al kyl group are optionally substituted one or several
ti mes by hal ogen, hydroxy,24al koxy, am no,

al kyl am no, dial kyl am no or al kylsulfanyl; 20 Xis a
single bond, -NR-, -0- or -S; RZ is phenylalky I '
Sk ermporhds, fon il Mot pe ﬁeéectsfstfwawar gvug mﬂlm ed

“one or several tinmes by hal ogen, _al kyl, al koxy

Hai(3gertateadnapiepyl)- lﬁamgcéwaﬁ Pyt Y - BF aw%fﬁt??%nd
dbndhil profftesterSUCh compounds, for exanple, maybe
sel ected fromthe.group consisting of

][2 1&3&&%%&&:@9{&@1@%&}@@5@ piridiiHs piiedaetaafiacat H3-pyr
%B’gé%?)%' ?rbamc acid 2-chloro-benzyl ester; and
8G1F PCT/ EP2005/ 013851 - 26

ARG REE AL By St

efndddi mrent of the inventi on are the conpounds

in SR, .is a phenyl
@%&;ﬁc@mmmaﬂhew&éﬁwrwléé b&\ﬁ%’ﬁhn ¥l pibgic acWher ein
isBprophketler;gh@up are optionally substituted one or
several tinmes by hal ogen, hydroxy, al koxy, am no,
#- kaLAamrlm.amoop}ahﬂthrpmkqn 3l poyridinab -y rtbamidOicd isobutyl
SNRY(O -, -C(ONR-, -CH- S(OZNH- , -S(O2NH, -
RO 2-, -5(0)2 or -S(O) -

Another embodiment of the invention are the compounds acco;ding to formula I,

wherein

R is a phenyl group optionally substituted with

-X-atkyl;
wherein the alkyl group are optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino ,
alkylamino, dialkylamino or alkylsulfanyl;

X is a single bond, -NR-, -O- or -5

R is alkenyl; and

A 15 =CH-.

Such a compound is for example:

[2-[3-(2~Methoxy¥ethoxy) -phenyl]-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid
ailyl ester.

Another embodiment of the invention are the compounds according to formula I,

wherein

R! is a phenyl group optionally substituted with
-X-alkyl; '
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R2 is phenyl al kyl, wherein the phenyl group is

optionally substituted one or several tines by

hal ogen, al kyl, al koxy, hal ogenated al kyl,

hal ogenated 15 ai koxy or cyano; and Ais =CH. Such
gﬁﬁbs, for exanple, may be sel ected. frBn/EFa05/013851

group consi sting of: _

[ 2- (3- Acet yl anmi no- phenyl )=234+ pyrrol o[ 2, 3- b] pyri di n- 5-

yl]-carbam c.acid 2- chloro-benzyl ester; and 20

[2-(3-Acetyl am no-phenyl )-1 H pyrrol o - b ridin-5-
yl | - car banmi & ﬁ%mgéﬁ‘gﬂguf’ﬁf gﬁr(tfonﬂlrl?'o%’ﬁget&u%%‘g%e rﬁﬁvﬁfﬁ
of the invention ar@émethy helogpoimdrexaekorndimgoto

formula I, wherei nyBarhifioali@Miino OF Quﬁsmﬂﬁ}ipna! ly
substituted with 25 Y-cydoal kyl. Another enbodi nent

of tye inven! hgi@)s -CHNROMEOYIS),FELOLSDNHH-O-
formula I, b&%ﬁr?lns )IS S henyl group optionally
subst i t ut ed MRV &fﬁ and WO 2006/ 066914
PCT/ EP2005/ 013851 -27- A is =N-. Another enbodi nent
of the i nvertdSHYE#Y t he conpounds according to
formula I, .wﬂ&aein Ri is a phenyl group optionally
substitutedWith™ 5 -Y-cycloal kyl; and Ais =CH.

Anot her enbodi nent ,of the kn tiop are the.comounds
SERePAG o Srmtn'a ey DE Rled gapihe Bty BRATFBE oup
&Q{al;ﬁc_r:]e%lfieln}/lingyp%sehylrls—Tf—I?pdyrro J{Q,?}-b}gyri_d\l{ﬁ-gxﬁ l—cgrggax@(cl dcid alﬁ%l IS

ester; and

[2-(4-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin-5-yi]-carbamic acid allyl

ester.

' Another embodiment of the invention are the compounds according to formula |,

wherein
R! is a phenyl group optionally substituted with
-X-alkyl;
wherein the alkyl group are optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfanyl;
X is a single bond, -NR-, -O- or -8-;
R? is ?henyiaikyl,
wherein the phenyl group is optionally substituted one or several
.- times by halogen, alkyl, alkoxy, halogenated alkyl; halogenated
alkoxy or cyano; and
A - =CH-.

Such compounds, for example, may be selected from the group consisting of:

- {2-[3-(2-Methoxy-ethoxy)-phenyl}-1H-pyrrolo[2,3-b]pyridin-5-yl} -carbamic acid
2-chloro-benzyl ester; and )
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Anot her enbodi nent of the invention are the conpounds
according to fornmula I, wherein R is a phenyl group
optionally substituted with 15 -Y-cycloalkyl; RZ is
al kyl; and Ais =N-. Another enbodi ment of the

WO ovedasison are the conpounds according to fRSHARFRESA13851

wherein 20 R is a phenyl group optionally
substituted with -Y-cyclaml-kyl; R2 is alkyl 7 and A
is =CH . Another enbodi nent of the invention are the
conpounds according to fornula | 25 wherein R |is a
mfﬁ—@ym,echpm-emyxy)@?w@éh Wirpveralobh-3bIRyFigine>-ghcrgamicagid
sibsitekipt ed Wi th hal ogen, nitro, am no, heterocyclyl
or -Z-al kyl; WD 2006/ 066914 PCTI EP2005/ 013851 -28

WHEHILE] dinBdagmalt k¥ ihe @venior &e ARicbmpalddy asisblitd fodbedilone
or sever al tinmes by hal ogen, hydroxy, al koxy, am no
WheTE %yl ami no, di al kyl ami no or al kyl sul fanyl . Anot her

enmbodi nent of the ,inventi.on ar . : ounds .
acco?di ng t& af%’reﬂf}lgéo"\pOptlgna\l/l\ﬁé‘?)eslhﬁ%ﬁc&?g a pyridyl,.

thi enyl or benzini daz®kyi group optionally
substituted with hal ogen, nitro, am no, heterocyclyl
or - Z-al kyl whergirethe iy grenparg gptiagalbisybstéuigh epcoaryel!
substituted one or gR¥sHytlalogdl) hidroRs alyxahogen,

hydr oxy, al koxy, aning,. al : , S or
al kyl sul fonyl ; and al%q?msﬁg.@{h%%rﬂﬁo ogﬁlﬁ{d&)ﬁ}aﬁ’)‘ﬂ

X is -NRC(0)-, -C{(O)}NR-, -CH;,-5(0);NH-, -${0O};NH~, -
NHS(O),-, -S(O),- or -${(0)~

R? is phenylalkyl,
' wherein the phenyl group is optionally substituted one or several
times by halogen, alky}, alkoxy, halogenated alkyl, halogenated

atkoxy or cyano; and
A is =CH-.
Such compounds, for example, may be selected from the group consisting of:

[2-(3-Acetylamino-phenyl}-1H-pyrrolo[2,3-b]pyridin-5-yl] ~carbamic acid 2-

chloro-benzyl ester; and

[2-(3-Acetylamino-phenyl)-1H-pyrrolo]2,3-b]pyridin-5-yl} -carbamic acid benzyl

ester.

Another embodiment of the invention are the compounds according to formula I,

wherein
R! is a pheny] group optionally substituted with
-Y-cycloalkyl.
Another embodiment of the invention are the compounds according to formula I,
wherein
R! . isa phenyi group optionally substituted with

-Y-cycloalkyl; and



10

15

20

25

Anot her enbodi nent of the invention are the conpounds
according to fornmula I, wherein 15 R is a pyridyl,
t hi enyl or benzi m dazolyl group optionally
substituted with hal ogen, nitro, am no, heterocyclyl

wWOogpos/gsoad kyl ;  wherein the alkyl group is opCTIBmwngS:l

substituted one or several tines by hal ogen,
hydr oxy, al koxy, am no, 202ml kyl am no, di al kyl am no
or allrylsulfonyl; and A is =CH Another enbodi nent
of the invention are the conpounds according to '
formla |, ifférein R is a pyridyl group optionally
substituted with 25 hal ogen, nitro, am no,
apthenenylzidjmend of thz inyerijen are fircpaipAundsacerdys tfpruda s
epbiepnal | y substituted one or several tinmes by
hal ogen, hydroxy, al koxy, am no, alkylam no,
di al Kyl am n%%ﬁ?eﬁl é@ui eﬁauy,sumdugiwaﬁs al kyl . WO
2006/ 066914 PCT/ EP2QQ %/ d - 29 Another enbodi ment
of the invention are the c hpounds according to
formila 1, 3 ein R is a pyridyl group optionally
subs |tuted "hal ogen, nitro, am no, heterocyclyl
r i S [ I
gy %ﬂ&?f*‘dh%ﬂﬁé*%? Blefablfre B eI faRecoRabld BARIAY,
Mpgieoky, al koxy, amino ;| al kyl am no, di-al kyl am no or
al kyl sul fonyl; and R2 is alkyl; and "Ais =N. 10
SuchRtonpountiphengieranpapsraallysubstigedwitioct ed from t he
group consi sting of-Y-fycoalkyl;
2-(6-Met hyl -pyridin-3-yl)-3Himdazo [4, 5-Db]
pyri df n- 6- ylidaikyt.ar bam ¢ acid isopropyl ester; and

Another embodiment of the invention are the compounds according to formula I,

wherein
R is a phenyl group optionally substituted with
-Y-cycloalkyl;
R is alkyl; and
A is=N-. ——=

Anocther embodiment of the invention are the compounds according to formula 1,

wherein
R': is a phenyl group optionally substituted with
-Y-cycloalkyl;
R? is alkyl ; and
A is =CH-.

Another embodiment of the invention are the compounds according to form_ula I,

wherein

R is a pyridyl, thienyl or benzimidazolyl group optionally
substituted with

halogen, nitro, amino, heterocyclyl or -Z-alkyl;



10

15

20

25

[2-(2-Methyl -pyridin-.4-yl)-3Himdazo[ 4, 5-b] pyridi n-
6-yl]-carbam c acid isopropyl ester. 15 Another
enbodi ment of the invention are the conpounds
according to fornmula I, wherein R is a pyridyl

wogomupssept i onal |y substituted w th hal ogen, paiu/kr2095/013851

am no, heterocyclyl or -Z-alkyl; wherein the alkyl
group is optionally substijgit-ed one or several 20
ti mes by hal ogen, hydroxy, al koxy, am no, alkylam no,
di al kyl am no or al kylsulfonyl; RZ is alkyl ; and A
is =CH. Anothesin éxrbtili gresst is opticrially fubstiintell one arseverdle

conmpounds accor di ngt,.tngsquamglg;ah}drox;%lmﬁeﬁxﬁhﬁ R is a

thienyl or benzimd g optio

substituted with %EQT‘%W’ J‘%E’ﬁi%mfoogr %3?(‘%&{%{% and.
WD 2006/066914 PCTI.EP2005/ 013851

ARSI SEH: YA EHEE TSR PROIP A TS B s
sbeeiding to fornula I, wherein R is a thienyl or
benzi m dazol yl group optionally substituted with 5

- Z- aRkyl ; Zis spyidsl, Hgtre! ¢drdzimidizolylerenpaptiondlyd A i s
=N-. Such conpoundsgybk@teaxaiwpl e, maybe sel ected from
the group consistin

of 1 .
[ 2- (1 H Benzoi ni daz b?‘a'@g% ?R@FE‘PWJ%%‘%SE’%C‘%‘-%F%?W& n-6
-yl ]-carbam est -
[2- (1K oo stherth ﬁlah‘%ﬂf} A0S opali B?f“%“‘ g or several
pyridin-6-yl]-car bahmssladlaébgem éw@mpy o¥5 @0 ,acet i ¢
acid salt; alkylamino, dialkylamino or alkylsulfonyl; and
A is=N-

Another embodiment of the invention are the compounds according to formula I,

wherein

R! is a pyridyl, thienyl or benumldazolyl group optlonaﬂy
substituted with
halogen, nitro, amino, heterocyclyl or -Z-~alkyl;

wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
atkylamino, dialkylamino or alkylsulfonyl;'and

A is =CH-.

Another embodiment of the invention are the compounds according to formula 1,-

wherein

R is a pyridyl group optionally substituted with
| halogen, nitro, amino, heterocyclyl or -Z-alkyl;

wherein the alkyl group is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino ,
allcylamino, dialkylamino or alkylsulfonyl; and

R is alkyl.
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[ 2- (1H Benzoi m dazol -5-yl)-3H i m dazo[ 4, 5- b]

pyridin-6-yl]-carbamc acid 15 isopropyl ester

hydrogen chloride salt;

(2- Thloghen 2-yl - 3H-|n1dazo[4 5- bl pyri di n-6- ¥ % car ba
WORM646514 | sopropyl ester; and PCT/EP2005/013851

(2- Thi ophen- 3-yl - 3H—|n1dazo[4 5-b] pyri di n-6-yl) - car ba

mc acid i sopropyl ester.-2%nother enbodi ment of the

i nvention are the conpounds according to fornula I,

benzi mj dazo
2‘6{’ Méﬁ%ﬁ?%"&ﬁfﬂé’? e ue"ea“%y%fﬁ e ‘2‘“3?‘&“?5 a“‘fr‘!“}{g %"gfém'r‘fﬂf g
bberdin RZ is alkyl; and 25 Ais —CH- WO 2006/066914
PCTI EP2005/ 01. 3851 -31 Anot her enbodi ment of the
i nveRtion ares phisdycmesoenigsallysebytititediwite fornul a |,
wherein Rl is a pheRybgdl Qitdd, SRinb Q{&&Jr&drdﬂltbstlaﬂ#t ed
one to three, preferab% one or two tinmes with
hal ogen, ni tfRyseirtile Byl gr&dfD SHlionaBE RHARYNEH Bhe or severai

-S(C»ZNHQ - X- al kyl roup _optionally
substituted one or ?“msmﬁﬁgéﬂhAY%nxm @ g Lo
heterocyclyl or - z-dkigminogidkddming ok glkylgtisnysandr e

optlonally substituted one or two tinmes by 10
hydrBky, al kodklenddi al kyl anino; X is -NR-, -0-, -S-,
-NHS(0)2-, -S(0)2-, -S(O-, -NRC(O- or -C(O)NR—; z
i's aAsingIeibﬁﬁd or -NR-: Ris hydr ogen or al kyl, |
wherein the alkyl is optlonally substituted 15 one
Swcht agenpopindss fop pxagtiite xpy bﬁ@?lmduf@naﬂhkwouman%sg!ea af ed
al kyl, al kenyl, al kynyl, cl oal k phenyl al kyl,
6 dilethyl tprigineinyl)- 3@]—*@9@29 i)b}ﬂ?b”é%a’rﬁl -y -sarbanicadided

isopropyl ester; and

[2-(2-Methyl-pyridin-4-yl)-3H-imidazo[4,5-b]pyridin-6-yl}-carbamic acid

isopropyl ester.

Another embodiment of the invention are the compounds according to formula I,

wherein

R is a pyridyl group optionailyrsubstituted with

halogen, nitro, amino, heterocyclyl or -Z-alkyl;
wherein the alkyl group is optionally substituted one or several

times by halogen, hydroxy, alkoxy, amino,
alkylamino, dialkylamino or alkylsulfonyl;

R? is alkyl ; and

A is =CH-.

Another embodiment of the invention are the compounds according to formula I,

wherein

R’ is a thienyl or benzimidazolyl group optionally substituted with
-Z-alkyl;

Z is a single bond; and
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one or two tinmes by hal ogen. Such conpounds, for
exanpl e, may be selected fromthe group consisting
of . 20 '

(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c

wo amsdestraret hyl - prop- 2-ynyl - ester; PCT/EP2005/013851

(2- Phenyl - 3Hi mi dazo[ 4, 5-b] pyri di n-6-yl)-carbam c
acid 1-nethyl-but-2-ynyl _sster,

(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c
acid cyclobutyl ester; _butyl ester; 25 (2-Phen
rt4.%-bi p1_iskylli n-6-y1 \1car7..,a....,.., :',.., acid
1,.7,_.7:.netl~rl ,. _._, vyl-3Himdazo
(RotPbremytiod Bent nf dharofatios- 4} thoyeinppynds agroydiemicbermivda I,
ARérdinl, 2-di net hyl - propyl ester; { 2-

[ 3- (3- Met hoxy- pr opi onyl am no) - phenyl ] -3H i m dazo
[4, 5] pyr i AieRyl B b&nzirni@@zrogﬂigiio% @g&a&uah,%mmwh with
ester; WO 2006/ 066914 PCT/ EP2005/ 81 851 " -32

(2- Phenyl - 3H i mi daz6149%- b] pyri di n- 6-yl ) - car bami ¢
acid,(E)-1- et hyl - but - 2-enyl ester;

( 2- Phenyl - 3ﬁ-aisff¥g&§’f8f]’4, 5- b] pyri di n-6-yl)-carbanic

id,.1, 2-di hyl -al | yl t

?gl- F‘ﬁ (4- @Wﬁ?@erz\zi ff’l.eh ) - phenyl ] - 3Hi i dazo[ 4,

5-b] pyridin:6-yl}- 5 carbam c acid isopropyl ester;

{2- [‘g- (2- Hy#roXy- et hyl ) - phenyl ] - 3Hi ni dazo[ 4, 5- b] pyri
i n-6-vyl }-carbam id i |.,.ester, . .

P BBt BRolr Ryt 80Pt s ooy PSR oo P b

R b S L AR TR S U

mepoptllestemr bani ¢ acid i sopropyl ester;
[ 2- (4- Met hanesul fi nyl - phenyl ) -3Hi m dazo[ 4', 5- b]_fyri d
il 7 B Bepzcimidaentiseyl keH dmidagelg sdppyridiabet]-carbamic aci -

{sapr()g,rm!&&rmékéu!atia@m;- phen)it)-3H i m dazo{4, 5-b] pyri di
n-6-yl]-carbamc acid 15 isopropyl ester;

2-( lH-Benzoimidazoi-S-yi)—3H—imidazo[4,5-b] pyridin-6-yl}-carbamic acid
isopropyl ester; hydrogen chloride salt;

(2-Thiophen-2-yl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid isopropyl ester;
and

(2~Thi0phen—3-yl—BH—imidazo[4,S—b]pyridin—fi-yl)-cdrbamic acid isopropyl ester.

Another embodiment of the invention are the compounds according to formula 1,

wherein
R is a thienyl or benzimidazolyl group optionally substituted with
-Z-alkyl;
Z is a single bond;
R? is alkyl; and
A is =CH-.
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[2-(3,4-Difiuoro-phenyl)-3Hirnidazo[ 4, 5-b] pyri di n-6-
yl)-carbam c acid isopropyl ester; (2-{

4-[ Bi s- (2-net hoxy- et hyl ) -am no] - 3-f 1 uor o- phenyl }-3Hi
m dazo [4,5- Db]pyridin-6-yl)-carbam c acid isopropyl .

WO 208¢/¢6691420 PCT/EP2005/013851
~ 3-(6-1sopropoxycar bonyl ani no- 3H i mi dazo[ 4, 5- b] pyri d| n

-2-yl)-benzoic acid; { -31-
2-[ 3- (2- Met hoxy- | - net hoxynet hyl - et hyl car bam)yl) pheny

nggl?bdwggggég tﬁ? .?wentﬂo%re iegorgptyuln}d:s §&5 da ing to formu‘ijal
wherdn ( 3- Met hoxy- propyl car bamoyl ) - phenyl J- 3Hi m dazo[ 4
, 5-b] pyridin-6-yl}- carbam c acid isopropyl ester; 25
[2 (22- Chl or is-apienyl proug-optinaBpisibsiidedoind tcsﬂlbqewrlefechbb 6
-yl]-carbam c acid nbgpg,&pmj:svﬁg; er; and { 2- | '

2- ( 3- Met hoxy- propyl a 3H i mdazo .
[ 4,5-b ]pyridin-6% gﬂ“ m‘l’:‘%‘&é‘m 3:@3%5%1 1‘%‘8’;‘5’% VI
ester. WO 2006/ 0664340)A0HsER2005/ 013851 - 33 Anot her
enbodi nent of the invention are the conpounds '
accor di ng ter 4 leneroargl group eptenelirsulitititsd anpirdy kings viih
optionally substit %%e@m@e;d\% Hbeez-aRypief erably one
or two times with -X-al Kyl erein the al kyl group

i koxyt X Tl ?““’?““"‘h**“f@g%“"“ﬁ“"““b&m% oGt by
al kyl , al ketnyl olrI &*QWV&I o;@‘xﬁplfg °t he {)hen%/I |
group is optiona e one or two tines
by chl ori ne “Nfia "g' = éj)guch conpounds, for

exanpl e, mMAVS(D&-SE{@et-ARAOdet-REOPFRBUP consi sting

of . '

(2- Bhenyl - i Hapingtedloof 2r NBY pyri di n-5-yl ) - car bami ¢
acid isopropyl ester; {2-[3-(2-Mthoxy-etho

- ty) -Ioheny! | ishiykpgen o aify2, vl pihe alylris Sptipnklombisianticd

acid 15 isg J&R%lotﬁﬁéggalko xy; and
(2- Phenyl-lH—pyrroIoZ bprrldln 5-yl)-carbamc

- aci g2, 2- di By haBE QRN alkyl, alkenyl, alkynyl, cycloalkyl

or phenylalkyl, wherein the phenyl group is optionally substituted

one or two times by halogen.
Such compounds, for example, may be selected from the-group consisting of: -

(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-methyl-prop-2-ynyl

ester;

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid 1-methyl-but-2-ynyl

ester;
(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid cyclobutyl ester;
{2-Phenyl-3H-imidazo{4,5-5]pyridin-6-yl)-carbamic acid 1,3-dimethyl-butyl ester;

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid 1,2-dimethyl-propyl

ester;

{2-[3-(3-Methoxy-propionylamino)-phenyl}-3H-imidazo[4,5-b] pyridin-6-yl} -

carbamic acid isopropyl ester;
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ester;
12-[4- (2- Met hoxy- et hoxy) - phenyl] 1H pyrrol o[ 2, 3- b] pyr
idin-5-yl}-carbam c acid ethyl ester; 20

{2-[4-(2-Metho)cy- et hoxy) - phenyl ] - 1H-pyrro| o[ 2, 3-b] py
wono@lobsot vyl }-carbamic acid ally] ester; PCT/EP2005/013851

{2-]3-(2- Met hoxy- et ho) cy) - phenyl ] - 1H pyrrol o[ 2, 3- b] py
ridin-5-yll-carbanmic acid_sgthyl ester;

{2-[3-(2-Met hoxy- et hoxy) - plawenyl ]-1H pyrrol o[ 2, 3- b] pyr
idin-5-yl}-carbamc acid 25 allyl ester;

((2-HRlaeyWBIH-1ndd ol 4, Bl by Bd B 6 e e ibainiv-abidy(E ) -1 aastba+biue-2 -enyl

Ghd benzyl ester;
?2 [ 3- (2 Met hoxy- et hoxy) - phenyl ] - 1H pyrrol o[ 2, 3- b] pyr

IZ%O%I/ g)g - %@ﬂ%}%ﬂ?gll% izqg%%ﬁélif SR 1§ dmyéglyl -allyl ester
{3:1u3a 0 t§§ﬁ R0 %wnﬁgsgxmaaa%g%%yéw(ﬁl,% -0 PyT

mc ‘acid | oro-benzyl ester

6? .‘!‘H@ﬁﬂd“IOHIWWSEF’o[ 2,3-b] pyridi n-5-yl ) - carbani ¢
aC| d ethyl este .
(13- é’ﬁ%ﬁwarcr’%ﬁs‘w sy 35 Btidare i 4A-Alestdinge-dheyhamic ac
aoprbpgtestel;or 0- benzyl ester; 5
(2- Phenyl -1 H pyrrol o[ 2, 3- b] pyridi n-5-yl)-carbamc
deHd-Mbdpiblire styk pyridin-3-yl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic

pyrrol o[ 2, 3- b] pyridi n-5-yl)-carbamc
RS

acl ester;

|
G uli st st ol ol
{‘SQP{OEY](EQWN/H hoxy- et hoxy) - phenyl ] -1 H pyrrol o[ 2, 3- b] pyr

i din-5- am c_aci d

{3 ([iMf(t%ﬂ%@ﬁﬁagyh@tYHo%@ymﬁﬁ@{% Bamdﬁyﬁ'rygrca{bz,ﬂgc—%}dpyr
isdpropP-eyidy;- carbam ¢ acid i sopropyl ester;

[ 2-[4- (2- Met hoxy- et ho) cy) - phenyl ] - 1H pyrrol of 2, 3- b] py
[2-B-MeBryisulfergdupbenyl )3 tdmidfiazd) € by byrielet-61y]]-&Bamic acid
{s%-[o (LeeMet hoxy- et hoxy) - phenyl ] - 1Hpyrrol of 2, 3- b] pyr
' F )od yl'Y-carbamc acid isobutyl ester;

| ] iR16Ql1 R eatbdbhiP Y& SbProps
il

' (2-{4—[Bis-(Z—memoxy-ethyl)-amino]-S—ﬂuoro-phenyl}—3H-imidaz0[4,5~

b]pyridin-6-yl}-carbamic acid isopropyl ester;
3-(6-Isopropoxycarbonylamino-3H-imidazo{4,5-b]pyridin-2-yl)-benzoic acid;

{2-[3-(2-Methoxy-1-methoxymethyl-ethylcarbamoyl)-phenyl]-3H-imidazo[4,5-
b}pyridin-6-yl}-carbamic acid isopropyl ester;

{2-[3-(3-Methoxy-propylcarbamoyl)-phenyl]-3H-imidazo[4,5-b] pyridin-6-yl}-

carbamic acid isopropyl ester;

[2-(2-Chloro-pyridin-4-yl)-3H-imidazo[4,5-b] pyridin-6- y}]-carbamlc acid -
isopropyl ester; and

{2-12-(3-Methoxy-propylamino)-pyridin-4-yl}-3H-imidazo[4,5-b]pyridin-6-yl}-
carbamic acid isopropyl ester.
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[ 2- (4- Acetyl am no- phenyl ) - 1H pyrrol o[ 2, 3-b] pyri di n- 5-

yl]-carbamc acid allyl 20 ester;

[2 (3- Acetyl am no- phenyl ) -1 H pyrrol o 2, 3- b] pyri di n- 5-
yl]-carbam c acid 2- chloro-benzyl ester;

WOF@GIP%‘?ﬂcet yl am no- phenyl ) -1H pyrrol of 2, 3- BGR/ER2HMSH13$S51

yl]-carbam c acid benzyl ester; 25
[ 2- (3- Acet yl ami no- phenyl )~-33H pyrrol o[ 2, 3- b] pyri di n- 5-
yl]-car bam' c acid 2,2- dinethyl-propyl ester [

4Ac Iam eriyl rrolo. |
%9‘5% dpeny ot BerBacE e C%mEO‘P ffwgtﬁrﬁa .
whtrein; WO 20061066914 PCTI EP2005/ 013851 -35
[ 2- (3 Acetyl am no-phenyl) - 1H pyrrol o[ 2, 3-b] pyri di n- 5-
yl ] -R'ar bani & aghieay! gtony opti@silgsybstituted one to three, preferably
[2-(3- Acetybmmom@ym ;%dm?ywml A Be ArflRMplidi N- 5-

yl]-carbam c aci

[ 2- (3- Acet y PRI ' gﬁgﬁesiowwwea % 296} pyr i di n- 5-
yl] )garbamc aci d LRZ€ tyl ester. Another enbodi nent
of the i nveRtPolr ARG conpounds according to
formula I, g{f)}reln R is a phenyl group optionally,
subsfi t ut edSSHEBB ¢ hr ee, preferably 10 one or two

ti with fl nitro, amno, -C(O OH,

her‘eel%ocycl yfsaﬂqgflg‘j’?}\l -X-al kyl ; wherein the al kyl

group i s optrgraplhyl, wslusbsh ithanl‘edylgrmxposo;tnmaliyi soegitdryd

hydroxy, al koxy «@b tlmegtmérm Shd Xis -NR, -0-,

-S-, -NHS(O)2- 15°§(02-, -S{0)-, -NRC(O)- or
C(Q)NR Risi-$~thydr ogen or al kyl, wherein the al kyl
is opti onaIIy substituted one or two tinmes by

ﬁlchQé%FO!%S,l f8r &lallﬁgiei mbALgrnal ﬁ'ngilgé/ljoup AR SN of'

a] kyny cycl oal or phenyl al kyl, " wherein t

(@hﬁﬂz\ﬁjyl ax ‘fb%@o}b@,ﬁﬂ%ﬁ&lﬁ'ﬁ W) %Q%ictaﬁh%propyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo{2,3-b] yndm 5-yl}-carbamic acid

isopropyl ester;

(2-Phenyl-1H-pyrrolof2 B-b]pyridm 5-yl)-carbamic acid 2,2-dimethyl-propyl

ester;

{2-[4-(2-Methoxy- ethoxy) -phenyl]-1H-pyrrolo(2,3-b]pyridin-5-yl}-carbamic acid
ethyl ester;

{2-[4-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid

allyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-yl} -carbamic acid
ethyl ester;

{2-[3-(2-Methoxy-ethoxy)- phenyi] 1H-pyrrolo[2,3-b]pyridin- 5—y1} carbamic acid
allyl ester;

(2-Phenyl-1H-pyrrolo(2,3-b] pyridin-5-yl)}-carbarmic acid benzyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl|-1H- pyrrolo[z 3-b]pyridin-5-yl}-carbamic acid
isobutyl ester;
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20 one or two tines by halogen; and Ais =N. Such
conpounds, for exanple, may be selected fromthe
group consi sting of

. (2-Phenyl - 3Hi m dazo[ 4, 5- b] pyri di n-6-yl )-carbam c

wembshsdsraet hyl -al |yl ester; PCT/EP2005/013851

(2- PhenyI-IH-lnldazo[4 5 b]pyr|d|n 6-yl)-carbamc
acid isopropyl ester;
(2- Pheny||-3H-|n1dazo[4 5- %?pyrldln 6-vy])- carbanlc
acid cyc] ohexyl ester;

(2 PiB Meth B+ettoglagteh ] -SHbjymrto (@3] Brridiy-5 g iiF i acid

?gmﬂhéﬁgﬁﬂ@%%?ﬁfgggo[4 5-b] pyridin-6-yl)-carbamc
%mgw ﬁ&%ﬁﬁ@@%@%ﬂ%@m%ém

pyrldln carb c aci'd tert-bu est ef

R TS e
R R S 1,

| Q§ |Pﬂer§|&i] 3?‘1' %ﬁqaﬁ ]PY[rldm -5+ P ?Fl?ag}x% acid 1S(|)I$ut)g gsrt%am c

' T - idin- arbamic aci
6}% {%he fm*&éhj&?ag{ epyf)-L , b- bﬁ)%yogcl) élg'r}) %yrd Sgarcbgﬁi C aqd,
vayéﬁ%byl ester; 5
| -3Him i di_n- 6- carbam ¢
3&.{@»‘2@% s ORI BT REOPHEIo G -3 e i acid
b2ePharyl - 3H-1 m dazo[ 4, 5-bl pyridi n-6-yl)-carbamc

acid 2, 2-di methyl -propyl ester; ‘
(12-[BHe iy bth Sh-dthaxgt i pladind] ] S4B bpyslb 376 Gyrydid-Sedi- almintc acid

qﬁi penyl -ethyl ester; 10
?&b nyI-IFL|n1dazo[4 5- blpyr|d|n 6-yl)-carbamc

LG BOMRHb S -phonytl.] H-pymolol.-blpyridin-5-yl)-carb d
q% Phe F 3H—|(ﬁggggf g;??dln 8““‘“-8gk%$§cha”_

é@?ﬁ’%“ﬁethyl prop 2- ynyl ester

é Phe%{_‘%&:é g](ac@f? %QTSHP lggrf 31@;)}'):1 1n 5~y g?brgrr(l:ic acid
(ibPlybester;- 21H- i mi dazol 4, 5- blpyrldln 6- yD- car bami c
acid cyciobutyl ester;

2—(Phe¢tylhm3id-phmﬂazﬁfi4m§>kkiEpyﬂpmdm 6—yjﬂh}zrtmanmm c

ﬁ,],léfephnethyl butyl ester;
(5T PNy I3k i m dazo[ 4, 5- b] pyr i di n- 6-yi ) - car bam ¢

gﬁ '(‘9 Alet%alqﬁﬂgeé(}n:)ﬂd} ROC ¥llolo §§Itﬁ§:yndan- —yl J-carbamic acid allyl

y- propi ny am no) - phenyl
e??}F“Il'lmdazo[4 5-bl pyridin-6-yl}- 20 carban1c acid

i.sQpr.o
?g Acc?tylamxeno ﬁlenyl) 1H-pyrrolo[2,3-b] pyridin-5- yl] -carbamic acid 2-
chloro—bemyl ester;

: {2—(3-Acety]amino-phenyl)—1H~pyrrolo[2,3—b] pyridin-5-yl}-carbamic acid benzyl

ester;

{2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b] pyridin-5-yl}-carbamic acid 2,2~

dimethyl-propyl ester;

[2-{4-Acetylamino-pheriyl)-1H-pyrrolo[2,3-b] yridm 5-yl]-carbamic acid 2,2-
dimethyl propyl ester;
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(2- Phenyl - 3Hi m dazo[ 4, 5- bl pyri di n-6-yl)-carbam c
acid (E)-1-nethyl-but-2-enyl ester;

(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c
acid 1, 2-dinethyl-allyl ester;

WO L00s0869(4L2- Di et hyl ami no- et hoxy) - phenyl ] - 3H-BIHEPR005/613851

[4,5-b] pyridin-6-yl]-carbamc 25 acid isopropyl
ester; -35-
{2-[3- (2- Met hoxy- et hoxy) - phenyl ] - 3Him dazo[4 5-b] pyr

| di n-6- carbanmic acid _iso este
%@@qy@fégqqop@qm@pﬁé@gyrgl@é%%& pyggm 5- -yi] carbamlc acud ethyl
¢ster] 4- ( 2- Met ho) cy- et hoxy) - phenyl ] - 3Hi m dazo[ 4, 5- bj py
ridin-6-yl}-carbamc acid isopropyl ester;

[2263(C Beebyildniiae phemy)- )H@karbh&'{lﬂablpblﬁdﬁ-%}lﬂ}yirbﬁhi&-aﬁdyilly]l ca

acid isopropyl ester
%%Qﬁkﬁwbrpholln 4-yl - phenyl ) -3H i m dazo[ 4, 5-b] pyridin

6 o e
A AR R R U Yo PRS- B HARE Bl-catpmic acid by
PET5-p] pyridin- 6 yl }- carbam c acid i sopropyl ester;

3-(2-Hydro)cy-ethyl)-phenyl]-3H.im dazo[ 4, 5-b] pyr
% SIEIo “WB%‘?IPF HiveRtap ar?%ﬁ%ﬁ%n égqc@idmgfeformulal
PReréid- Ni t r o- phenyl ) - 3H-i m dazo[ 4, 5-b] pyridin-6-yl]-ca
rbam c acid i sopropyl ester;

- [ 2- (&- Sul famyﬁhepﬁgnmb)opﬁdrhaﬂlmnﬂﬂﬁmfed oﬁehithyda tefiarablyy |

car bam ¢ ester;
][2 ( 4- Met hy?%&f%"ﬁ’qﬁ?‘x"'gﬁgkﬁy| _3H-i i dazo[lg 5-b] pyri din

-6-yl]-car bﬁﬁ?r@eaﬁit@’a"l’!}”t @H&Hd}fﬁ ogetler ;

[ 2- (3- Ani no-310a¥H) -)GHkylnwhkaﬂ@ﬁk ﬂeybgrpypsisdpﬁorﬁﬂw] ca

rbam c acid | hvd .

(224 A no” SRS or £ Sbfwsmsﬁ P Sgoriog,

[2-( Acety amno ’henﬂq gjl-llmdazo45b]pyr|d|n 6-

yl ] - car bani c(&éid* Q)s’o‘ G- AstEPN

syﬁ ST 2""3 ,esShj;' o ol VhBree the aﬁq'?iﬁs*&prt'foﬂaa:é%uésﬁm?edb]
one or two times by alkoxy;

-rbangc acid; |§]§pr@0y_g_,

R? is alkyl, halogenated alkyl, alkenyl, alkynyl, cycloalkyl
or phenylalkyl, wherein the phenyl group is optionally substituted
one or two times by halogen; and

A is =N-.

Such compounds, for example, may be selected from the group consisting of:

.(2-Pheny1-—3H—imidazo[4,5—13]pyridin-6—yl)-carbamic acid 1-methyl-allyl ester;

- (2-Phenmyl- 1H—imidazo[4,5—b]pyridin-6—yl)*carbamic acid isopropyl ester;

= A N

{2-Phenyl-3H-imidazo[4,5-b]pyridin-6-y1)-carbamic acid cyclohexyl ester;
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl}-carbamic acid isobutyl ester;
(2-Phenyl-3H-imidazo{4,5-b}pyridin-6-yl)-carbamic acid allyl ester;

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl}-carbamic acid tert-butyl ester;
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acid isopropyl ester;
[ 2- (3- Met hyl sul finyl -phenyl)-3Him dazo[ 4, 5-b] pyridin
-6-yl]-carbam c acid 25 isopropyl ester;

[ 2-(3-Met hyl sul fonyl - phenyl ) - 3Hi nmi dazo[ 4, 5- b pyri din
wo[zﬁEMkdsuzPar bam c acid isopropyl ester; PCT/EP2005/013851

2- (4- Met hanesul f onyl - phenyl ) - 341 m dazo[ 4, 5- b] pyri di
n-6-yl]-carbamc acid isopropyl ester; WO
2006/ 066914 PCT/ EP2005/ 013851 -38
[ 2- (4- Met hanesul fi nyl - phenyl ) -3Hi m dazo[ 4, 5- bl pyri di
(2-Bhatlyl-31¢ amidhns (¢, 58d pgidin-SobF @pydmiesideylopentyl ester;
[2-(3,4-Difluoro-phenyl)-3Himdazo[ 4, 5-bl pyridin-6-y
(3-PRawyhaiitidags(d,5Hd pridipplyl)-@sthaetic ackd ethyl ester; '
(2-{4-[Bis-(2-nethoxy-ethyl)-am no]-3-fl uoro-phenyl }-
BEphényH 3k Qfrddalo[ 451 i pyridin-6- B} sek Yand asdivhser- bugtéstks;
i sopropyl ester;
&-Pﬁenly}s@ﬂariﬁmxc){@artﬁ pmidiaudi yheeaidminidth r-efhdl-fropylpstes; di n
-2-yl)-benzoic acid; {2-[3-(2-Methoxy-
KZ-HHéd?DM&MdeaBMM-SQi bytﬁdiﬁib’km)l:r&ylba)mphﬁhglt]l -trifluoro-1-methyl-
gf fli.dazo[ 4, 5- b] pyridin-6-yl}-carbamc acid
proﬁyl ester; and 10
Vet - r I zo[
:E#%vpyr R A R R AT
At her enbodi rrent of the invention are the conpounds

according to for erein R het er oar yl

&Bbﬁ‘%é%rlé’r’fg’??[ﬂ st Bgrffiw é%acaa‘?ﬁémafﬂi fhenrebnge

15 chl orine, heteraocyclyl or -Z-alkyl d the al kyl
Bk s AR ShErOBH e ¢ | mes

X'leasmlebond ;

%d’rhsrgﬂ -REd§ze4at- kwgdlarﬁdﬂ% gﬁﬂicgcié&p@ﬁ@daﬁop-z-wﬂ

esm’pounds for exanple, maybe selected fromthe group

consi sting of (2-Thiophen-2-yl-3Him dazo[ 4,

2B heiyyi43d- ﬁmﬁazxa[z}),S«bhalybdhm&:ylacarﬁamstapd dpydth@dme:ynyl

ester;

* (2-Phenyl-3H-imidazo[4,5-b] pyridin»&}".)—carbamic acid cyclobutyl ester;.

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid 1,3-dimethyl-butyl ester;

(2-Phenyl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid 1,2-dimethyl-propyl

ester;

- {2-[3-(3-Methoxy-propionylamino)}-phenyl]-3H-imidazo[4,5-b]pyridin-6-yl} -

carbamic acid isopropyl ester;

(2-Phenyl-3H-imidazo{4,5-b]pyridin-6-yl)-carbamic acid (E)-1-methyl-but-2-enyl

ester;
(Z—Phenyl—3H—imidazo[4,5-b}pyridin—é—yl)—carbamic acid 1,2-dimethyl-allyl ester;

{2-[4-(2-Diethylamino-ethoxy)-phenyl]-3H-imidazo{4,5-b] pyridin-6-yl}-carbamic
acid'isopropyl ester;

{2-[3-(2-Methoxy-ethoxy)- phenyl] -3H- 1m1dazo{4 5-b]pyridin-6-yl}-carbamic acid
isopropyl ester;
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(2-Thi ophen-3-yl -3H i m dazo[ 4, 5- bl pyri di n-6-yl’)-carba
mc acid i sopropyl ester;

[ 2-(2-Met hyl - pyridin-4-yl)-3Himdazo[ 4, 5-b] pyridin-6
-yl]-carbam c acid 25 isopropyl ester;

- WOp@s0@9Net hyl - pyri di n-3-yl)-3Hi m dazo[ 4, 5- A2 GA3EE!

-yl]-carbam c acid isopropyl ester; WO 2006/ 066914
PCT/ EP2005/ 013851 -39  -37- ‘ :
[ 2- (I K Benzoi m dazol - 5-yl ) - 3Hi m dazo[ 4, 5- b] pyri di n-6

] car bam c_aci d r Qpy
(2 GG arionym) armIL e P 6 By i
wyprppgdastiani ¢ acid isopropyl ester; and 5
[2-[ 2- (3- Met hoxy- propyl am no) - pyri di n- 4- y1l] -3H i m daz
OF @ 1St} pheni Q3R Baistzp {4, T-hlyadines-pidica basprid fsppropslt ester
Still another enbodi nent of the invention is a

[2r@elssphbolin-4t ehamiilif Ed midzeo[65-U] hgidic-6rpiewriasiodcid

. 13d Wherein (a) the conmpound of formula Il 10
lﬁ%r%)sm fi H formula Il, wherein A and R have

t{f 64-% %ﬂ:‘ﬂ{‘)‘ %%&%ﬂaﬁﬂgﬁg%p‘ 5}'—1 f;ﬁ{d}};ﬂ[@ 51}, %}Q{a}heg vljl S

re act, formula 11
rbanpic agig) Fﬁ?ﬂ"ayf’iti" vvherel n R2 has the signifi cance

2%%&]%3 A —ﬁ%\ry %ﬁn;ﬁ 3H 1m1dazo 4%| E\Jipyncp [y?]sgq%gﬂu\;/ z?ad

isopropyl ester;

[2-(4-Nitro-pheny1)-3H—imidazo[4,5;b] pyridin-6-yl]-carbamic acid isoprdpyl

ester;

[2 (4- Sulfamoy] phenyl)-3H-imidazo[4,5- b]pyndm -6-yl]-carbamic acid isopropyl

ester;

[2-(4-Methylsulfanyl-phenyl)-3H-imidazo([4,5-b] pyridin—ﬁ—yl} -carbamic acid

isopropyl ester;

[2-(3-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(4-Amino-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid isopropyl

ester;

[2-(3-Acetylamino-phenyl)-3H-imidazo{4,5-b] pyridin-6-yl] -carbamic acid

isopropyl ester;

[2-(3-Methanesulfonylamino-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl|-carbamic

acid isopropyl ester;

[2 (3- Methylsulﬁnyl—phenyl) -3H-imidazo{4,5- b}pyridln -6-yl]-carbamic acid

{2—(3-Methylsulfonyl—phenyi) -3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid
isopropyl ester; '

[2-(4-Methanesulfonyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;



10

15

20

25

20 (b) said conpound of fornula | is isolated from
the reaction mxture, and (c) if desired, converted
into a pharnmaceutically acceptable salt. WO

2006/ 066914 PCT/ EP2005/ 013851 -40 The derivatives of

wothgegeneral formula | or a pharmaceuti cal | yer/Ep2005/013851

acceptable salt thereof, may be prepared by any
process known to be applicgble for the preparation
of chem cally-rel ated conpounds by the one skilled in
the art Such processes, when 5 used to prepare the
den#MNttharesal iyl pbeopll- H—I—llmuk;xo[a5 b]pyridin-6-yl}-carbamic acid
ROBIRGEKL i cal | y-acceptabl e salt thereof, are
provided as a further feature of -the invention and -
qb83 u':blﬁﬁ%aghegymmnﬁaazs gl sLﬂwtgnrse}@r esmlasdla/eopmﬂ
exanpl es schenhe whi ch,” unl ess
Gi'fier wi se st at ed R' R2 and A have the si gni fi cance
her ei befor for

PSS Sy B2, LS [ QLR RS SR,
plryodati-gd-cadvamiaqyaivi ieopt@pytéstami stry. The preparation
of such starting materials is described within the
e (Colvpranyexyprbocgiphio s-3HAImidyza by 3-blplsidin@ed s benzyic acid;
starting materials are obtainable by anal ogous
e déd2iMekoxyel - madweymtthyl sthybard mail)-phemptle3 Rvimidare[4.hre
Lﬂ}hﬁﬁw Blehdbhm@f acidBibopRb gRatE; mleni st. Schene 1 15

e manu acture of the conmpounds of fornula | varies
6![§£[91 ﬁiJwah&? ;IrbﬁylémM@l)qihen;;zﬁéﬂhﬁnéa@é{%Lts’a}p}ndﬂ he;l}

oun resent i nvention wherein ™ =N-

6%f mﬁéc'ar‘sé’ﬁ’éqpegﬁ Ccording to scheme 1, and are narred
| - A St 2aY\NFI2()—|CR' Y Y=Br.
PRI S Higiayeagiontyeif e ppps Seror st
Mhedeld V- A 11-A step 3 H R2000CI R2'OUN\\ N.R+ O \-

R is a heteroaryl group optionally substituted one or two times with

chlorine, heterocyclyl or ~Z-alkyl; and the alkyl groups are
optionally substituted one or two times by alkoxy;

| VA is a single bond or -NR-;
R is hydrogen;

R is alkyl; and
A is =N-.

Such compounds, for example, may be selected from the group consisting of:
{2-Thiophen-2-yl-3H-imidazo[4,5-b] pyridin-6-yl}-carbamic acid isopropyl ester; -
(2-Thiophen-3-yl-3H-imidazo[4,5-b] pyridin-6-yl)-carbamic acid isopropyl ester;

[2-(2-Methyl-pyridin-4-yl)-3H-imidazo[4,5-b] pyridin-6-yl] -carbamic acid
isopropyl ester;

[2-(6-Methyl-pyridin-3-y1}-3H-imidazo[4,5-b] pyridin-6- yl} carbamic acid

isopropyl ester;
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I NN H -Aln schene 1, R and R2 have the
significance as given above for fornmula | and Y is
20 bromine (for the route via step 2a) or nitro (for
the route via step 2b). Step |la: Condensation of an

woO sweeatisc al dehyde with a 2, 3-di am no- pyr i diGTéP2605/013851

derivative of fornula |V can carried out at el evated
temperatures from60 to 209C in a suitable sol vent
li ke acetonitrile, nitrobenzene,

N, N- di met hyl f or mam de

~ (DVF), di nmet hyl sul f oxi de,
VG st el R b T oGP SHERIE K ¢ he

R 8PR64 266914 PCTI EP2005/ 013851 -41 presence of an
oXi di'zi ng agent |ike oxygen or an iron-(l11) salt or

4-BhlorQpyridin4-f]-S Hlitide54 8- i paidiana-i-benadgaidone
X . %tggé b: The condensation with an aromatic
NFBRRT T i d, or a suitable derivative thereof,

' 3-di am no-.pwr.i di.ne lal J AUl ash VvV
S Mg b R R s DR RS £ A S
aogrR 0Bl wpptepd esfohidensat i on reagent |ike
pol yphosphori c acid, POC13, or P4010, optionally i

 rilkanadleer wibrdimenhahibe SEHEPG b 2 PiRGes, foSEE manaciife phibe

WASSF fmdIo1, MHeinV- A, Wherein Y is brom ne, such
brom ne can be replaced by an am no group by heating
i n agueous ammonia in the presence 10 of a catal yst
(d ke toegoapendefformyladb| ubi | i zi ng co-sol vent i ke
N- et hyl pyrrol i done (NWP) or dinethyl acetam de can
be added, and the )]qCt i i spcarried out at
tenperatures of 100-18 E‘Tn a-ng ed vessel

fulct on
S a

Alternatively, the amr ity may be
i ntroduced in protected ™NSrm _
tert.-but oxycarbonyl am no substituent via coupling -

‘under standard Hartwi g/ 15 Buchwal d conditions (for

exanpl e, with a base Ii%% ggun1text but oxi de and a
pal | adi um cat al yst 1i ke 3%% )a) 3 and a phosphi ne
ligand like tri-tert. butyl phosphanhe). Step 2b: For

t he conpaunds .qfi,formul.a . V-A wherein Y i itro, the
Foduct BT e e B it 00 Eltatp i) v
standard conditions such as heterogeneous

is reacted with 2 compound of formula 11
g
2
R
~o7

formula 111,

wherein R has the significance given above for formula I,
to give the respective compound of formula I,
(b) said compound of formula I is isolated from the reaction mixture, and

(¢)  ifdesired, converted into a pharmaceutically acceptable salt.
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20 hydrogenation wth Pd on charcoal as the catalyst,
in solvents |ike nethanol, ethanol, tetrahydrofuran
(THF), or ethyl acetate, at roomtenperature or up to
80G or by honobgeneous hydrogenation with a Pd

woCHsmbsd and triethyl ammoni um format e i necr/Erzhssanissi

i ke methanol at reflux conditions. The reduction

can al so be carried out w j base netals like iron or
tinin acidic nmedia |like acetic 25 acid or aqueous
HCl, fromroomtenperature to 120C. Anot her suitable
reductant would be amonium sulfide in water or

zﬁE h’@n%m’tﬁso?f ttan dobdal FGilRA B4 1 1 G? aI Bha%ceutiéﬂl? Fbcé”eptable salt

lation o e®am no m)|
T e DA E TG BRONES G A ABPIFGRY FARE Préparation
@ht}arrﬁrfaﬁv-mlﬁai tompniatgrthe sud Skélnd il thi ert. Such processes, when

%lfe%l']llo I‘ ?1% r&?mvat&&' H8D8null Blok @%dﬁ@:fcbﬁtﬁ:@lh&g&ﬁ)tab}e salt
Sher gy PR B Gty i BTSLEH aad g ik Rga BF the

Ifdltoeviny repchsaneative ekatiiss o\NEh@@OB ADE 8.ih4which, unless otherwise
P&FJdEEQQ%A.ﬁl]&%e thé 2igd mcmce @&endheréiﬁom&@wbr e&rmuia I

am ne. Sui € | 0C
tN;cqgmstartlng xgzﬁeré gggg 61‘0 &xﬂe bélf‘%%{}lgproge%ggeé C?f orgamc
shemikstranBou prepaytion iof rsudn stattaghekerige it [dessribed weithir the
Qe ﬁn%exa%l&" Alt&hatiVel- e&k@?}f@tam -B&iad 84 obtainable

"Rt er an be, cl eaved

RGP R SAEON BT Dy St BT VP B br e P of
amwenhi chemat er or net hanol at room tenperature.
Schenme 2 The manufacture of the conpounds of formula
| varies according to the nature of "A" in fornula
Igﬁﬁﬁﬁiconpounds of the present invention wherein "A"
is =C can 1.0 be prepared according to schene 2,

Afhel namefactumet the Bympoun@s N Rrmsled yades@zqrding b the @atyre of

resént iMv AT n
G Ropgls 1 TheRpbh Neto bbb odhish GReckint 54 2R-

be prepared according to sc%eme 1, and are named 1-A.

step 2a

’ step 1a
Y S N o Y\@N%Rt Y=Br HN o N
N 1
& step b N N step 2b 1 PN >_R
N" NH;  yoocR! H Y = NO, NN
v V-A
1A
step 3 H
R20COCH R”O\'H/N N
1
o | H—R
P
T

I-A

In scheme 1, R! and R? have the significance as given above for formulal and Y is

bromine {for the route via step 2a) or nitro (for the route via step 2b).

Step la: Condensation of an aromatic aldehyde with a 2,3-diamino-pyridine
derivative of formula 1V can carried out at elevated temperatures from 60 to 200°C
in a suitable solvent like acetonitrile, nitrobenzene, N,N-dimethylformamide
(DME), dimethylsulfoxide (DMSO), xylene, or methoxyethanol, optionally in the
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NHNH 11-B 1 B In schene 2, R and R2 have the
significance as given above for fornula |I. Step 4. An

~ethynyl -arene can be coupled with

3-brono-5-nitro-pyridin-2-ylam ne 15 under standard

wo ffodcbisons of the so call ed Sonogashira r PEGtEPRIS/013851

with a copper catalyst like Cul or CuCl, and a

pal | adi um catal yst |i ke RPdg¢l2(PPh3)2 or PdCl 2(PhCN) 2
/ PtBu3, and a base like triethyl am ne or

di -isopropyl amne, in an inert solvent like
pretenahyfdmoduidiaing 6FdHF)ike dicgrmme an Nom(mh@kmw@ffﬂﬁh@ée
§iBEb-5,04ic 3R 2Bk kiBoneiD@Ract i on proceeds at room
tenperature or” highér, up to 20 160C . WO

2006/ 066914 PCT/ EP2005/ 013851 -43 Alternatively, the
Satrhin The eoreteasatiary with B erdgestic orperieacid.or 8 Sl&%ﬁ%ﬂvat“’e '

IEAQI%SE I‘AX&% aab g)éﬁla\ﬁlnno 1@555: dovaEes bf/@hln\ﬂ& Ibycaﬁlb@QeldWedSat

nown in the art: Yl - a ene ro
WIPRREIEY fhrig Ebfag%e o @5%54 TR oo e‘“‘"ﬁ@? edat e

pilfphoyphokic acidRREHRd Pid e, moeﬂl)f in f‘r@&@t‘fé & wthpnezytignic
4. Bu3SnCl to yield the desired zinc or tin 5

I nternedi ate. These nay subsequently be coupled to

t he bronopyridine under standard cross coup Iln%

$tem di:tlh ahs corhpruniin of fanwelaly-Ac wbereipsY & tagmine, yish Paemiagm
Iﬂ‘?}%QEBl&%d 69 BPhiihol grdip Hyde aﬁ-}kga)Aqwoum&aaﬁmh&)@rmme

iR &S%Jé‘h iy gl End IR B tpyeclidone
C'ﬂéphlﬁk)dneﬂtbyit@ﬂﬁmdiea‘tae ltepaddg: nqnd thy reastien bsi GaeFiccapiig
Y8 ofiBo R¥o-LgRLIFRAveREt h @ base |ike potassium
t. butoxide, potassium hydride, or sodium -
ethOX|de in an inert solvent |ike NWP, THF, or DMV,
slteretthalyokhe zmino tfempienaitymsy berintroduceds figBrofaciseh fowp i
g:ﬁ[@-ﬁ{o%ddft%ng@mfrﬁf |s&B%t1tu‘éhi efNabhpliok yundeh estdnds@l Haatwig/
75(:[1':?\%@5%0 ¥£$)é%g%?gﬁl>} l.lll Lk‘ugseqi(le SGStu?’!DLES. %ﬁg){lﬁgggd 2

gous
paliidiuns chwlyst mke f@z(éb@vedeérRhﬁFRh“Seub&qﬂﬂt U@nffé'“‘éh hytd
E ?gnﬁj may not be inert to the conditions of the
hesi s sequences described above and may require
protectlon by standard protecting groups knpown in
Step 2hr For tho rompaiman o formmlaafridn whereinhy, értgl theyFegygrion of
E@Y&%op%reh;? Gd Qéioé‘:%hs%e& Byt standldtdororaalonBydh dhehdtaragdneeus
hy&ir%équtul)ry ew19(1 Pg on charcoal as the catalyst, in solvents like methanol,
ethanol, tetrahydrofuran (THF), or ethyl acetate, at room temperature or up to
80°C; or by homogeneous hydrogenation with a Pd catalyst and triethyl

ammonium formate in a solvent like methanol at reflux conditions. The reduction

‘can also be carried out with base metals like iron or tin in acidic media like acetic

acid or aqueous HCl, from room temperature to 120°C. Another suitable reductant
would be ammonium sulfide in water or methanol, or tin (I1) chloride in DMF.

Step 3: Acylation of the amino moiety on the compounds of formula II-A can be
done with an appropriate chloroformate in an inert solvent like dichloromethane,
toluene, tetrahydrofuraﬁ (THF), N-methylpyrrolidone {(NMP), or dimethyl
acetamide, or pyridine, optionally in the presence of a base like pyridine, triethyl
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20 substituents may be derived fromothers at the end
of the reaction sequence. For instance, a conpound
of formula I may be synthesized bearing a nitro- or
an et hoxycarbonyl or an al kyl sul fanyl substituent on

wotbw/egdoaup R, which substituents are finabbWrp200s5/013858

converted to an am no-, acylam no-, or

al kyl sul fonyl am no substitgent, or to a carboxam de
substituent, or to an al kylsulfinyl or alkyl sulfonyl
substituent 25 by standard procedures. The conpounds
edineher ¢jenpraly! tibyiranine. Puitdle temptafunesaneindhe segesfal0°C
eigoat centers and can then be present in a racenic
or in an optically active form The racemates can be

" separated according to known nethods into the

Hrendiconef shlofdormats saneb simdiaagtue redran e §allegrocyclic
)M}k%th 8&[11‘ ka% SERe! RS, aychcam@a@laltédm&f@&lﬁs @anfbcercm%@ed
5 tﬁ qgsemc_mxﬁ#res %]d gactgon W{tt an -
6%I ¥ dﬁﬁf BogRPH Aifc FOHRC Y BposgRuept teafpent Wt
aum@pwnamdekpcnmﬁmddanabndtapmduﬂ¢act|c acid or
canmphor sul foni ¢ acid. WD 2006/ 066914

5%!|EP2005/013851 -44 Alternatively separation of
nti omers can al so be achi eved by using

chromat ography on chiral HPLC- phases which are

Ebemenefebteofahaidrafrivads THerrodapsud scactng bi thg netgre of
t‘kvem%ﬁﬁm THRBH bQﬁHs'E‘Mme?fés%ﬁt shﬂ:nhﬁﬁ‘ wkarem b it b6l Lan
g harmaceutical 'y acceptab salts. term

DPFEPIFEE ReseTdng ‘Py‘d}f&?@p% renamgd B, 5 refers to
conventional acid-addition salts or base-addition
salts that retain the bIO|OgIC%L ef fecti veness and

ope t|g§ of t he co ounds formula | and are
m X ¢ org¥APc, orPA c
aci rgQHPCRor |n [ ic bases. Acid- EﬁﬂﬁﬁfﬁﬁrR
salts |nc ude for exanpl® tHWése derived fromN §
I norgani c acids such asVihydrochl oric acid,

bydr obrom ¢ aci d, bydroiodic acid, sulfurlc acid, 10
sul fam c acid, phosphoric agi.d and gltrmc aci d, and
t hoster@er i viéll [ ggni B0getids RsUCH "as

p-tol uenésul f olj ¢ R salfcylic acid, | D’

met hanesul foni c Maci@, oxalic acid, succiwt &cid,
citric acid, nalite aC|d, |actic acid, funptd c acid,
and the |ike. Base- addition salts include those
derived from amoni um potassium sodi um and,

guat ernary annonlun1hydrOX|des such as for exanple
Irechame?, R lkaditbhiva thelstgnificairae ni gieen abhee fohfendnalall.

nodi fication of a pharnmaceutical conpound into a salt
iIs a technique well known to pharmaceutical chem sts

Btep ar Ae retlyaylohtmi danibapowpledvitip bysbraals-dtd-pphdiai L fhmine
glg@eplsta'nhxrd DHATRRE RPIE oY eanbd QURREIHEA YreAREn SPR bbb
catalyst like Cul or CuCl, and a palladium catalyst like PdACly(PPhs); or
PdCl,{PhCN), / PtBu;, and a base like triethyl amine or di-isopropyl amine, in an
inert solvent like tetrahydrofuran (THF), dioxane, N,N-dimethylformamide
(DME), or acetonitrile. The reaction proceeds at room temperature or higher, up to
160°C. ’
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compounds. It is for exanple described in Stahl, P
H, and Wernmuth, G, (editors), Handbook of

Phar naceutical Salts, Verlag Helvetica Chimca Acta
(VHCA), Zurich 20 (2002) or Bastin, RJ., et al.

wo fi@apiie Proc. Res. Dev. 4 (2000) 427-435. PUTEP2005/013851
~ conpounds according to this invention and their

phar maceuti cal |y acceptahlsg. salts can be used as
medi canents, e.g. in the form of pharmaceutica
preparations. The pharmaceutical preparations can be
Alcmanivey,eheehpryikiens mey Grst baconertaddnimaghoretredstieadkynyl-
£P et &Q}v@f&-\% bPrA8EeRGres N@oUnand Ohit: @) afhiyRR-arene is
capsul es, solutions,. e L5|gns igﬁor guggens;ogﬁWnﬁhg
deartenty afthon UENE hthelisr Pu%) JGMBR L3 fRdE et <
ineeheadidty whizhgs reiqted wihb ZHGk ot Bth@p:!go'.gaiIc{ @!eidggr,ed @y or tin
iB?éFSQ&i&E.aﬂéée n‘faygsslbkéc}u&hﬁ $OESBpRE tonihe BrbMBpyridine under
SO

utions. The above- menti ane ar eut i, cal :
sndark SO RRURLER FRIHIPS| éd“ﬂgf'% o SR b  galladium
stospionnaenphedike #id(RPs)e ot AdE:(PRbanri Reia(digk}s h PtBus in solvents
D HBGAULL SRl YTEERE toludnBOT gani ¢ or organi ¢
carriers. Lactose, corn starch or derivatives
thereof, talc, stearic acids or 30 its salts and the
$tek® Cyalizatien ofshelslkfrorintermsadpiteto farsn & prrrole sng Fasrbs apigpved

t tak! SlisSssiuel RO BRANT, Pafaskige!@llide or

lgclggjgﬁf"ggt &%gl ateg%slee ca]r%rti 6el Fﬁ &g\é S,E‘If_lg %:g :D%ﬂ; ne }Zhan ol at
sodpn [edhoxide dn qoo pneg salysp 1ikg, MR A HPE: & S, Waxes,
feftipsratsenih tisotahge o rbomutrdpqrahsedh seflugnilterpativelykige base

‘Eﬁﬁﬁpluﬁhﬁyhéﬁﬁyﬁﬁhﬂﬁﬁ of the active substance no

carriers arke, 2006/ 066914 PCT/ EP2005/ 013851 -45

however, usually required in the case of soft

Srep atahd6tep ZpFhdse step Ste analobeusdaStep@banfl Step % wrder scheme 1
gduction of solutions and syrups are, for exanple,

‘wat er, -pol yols, glycerol, vegetable oil and the

like. Suitable carriers for suppositories are, for

exadiplsebstiteatsurratheogrota Rd evee chob ibE snerivex g, copditigns of the

Valesib is teﬂcéglrdés&rﬂiéﬁdab?% %RE Smanekquhe prokeetiord byf Reandard
arnmaceut| cal preparations .can, npreover

brosirs 1poLroSD B A Prord indgicsot] sotisor bR groue

aget sirotecred sasf ieertsit-westahend deriyetiveanflfernatively, “some

Edb?t}féﬁ@ﬁ@'iﬁ bedetiSed R6m R hiNlle ehe€ o BRFGEAGioR kepSIeEFor
uffers, ski ng

( ent.,s . or antioxidants, The n
0% 3r RSt A OGP e THePapeU el P aliRe o o
sthbsicabord or An alkylsdfinplenbstifent he tiergrewir Ronvhich sgbstituents
TR %&%air{‘zllrﬂig?g A8/14HinBR e glkgllaﬂiampﬂmﬁ@bsﬁt;em,
according to rormul a as act. ve grecilen .ner
ot cphatemsRPr Ly Tag PR P RS ARER AR
brhasdaneplocafurdshe i nvention is said nedi cament for
the treatment of diseases nediated by an _

D ind bf 1 gendral lofMul? ] csif Contatond of Y3 Bl centers
and can then be present in a racemic or in an opticaily active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L~

tartaric acid, mandelic acid, malic acid, lactic acid or camphorsuifonic acid.
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Anot her enbodi nent of the invention is said

nmedi canent for the treatnent of 15 inflammtory-,
i mrunol ogi cal -, CNS di sorders or bone di seases.
Anot her enbodi nent of the invention is said

womdi/mament for the treatnent of cancer. Anorﬁmezoosmsss;_

enbodi nent of the invention is the use of one or nore

compounds according to fogpula | for the manufacture

of nmedi caments for the treatnment of 20 di seases ,
medi ated by an i nappropriate activation of src famly

tAlteositingy ksepraaims. oArtht rernémrstli e miscobe t frbievell bt Lomg
| BrddRodShyh cRIRG HOFLOTBK BesGAHIMQO mmaeaIy ShkiMbld 0

~formula I" for the manufacture of nedicaments for the

treatment of cancer. Another enbodinent of the .
i'fre entpownds acdonding sethefprene loventior @ag sgionibis forpf their
%Qﬂﬁﬂkﬁﬁﬁﬁyo ?écgﬁttﬂ‘i%lle &alks. f'fHe ief}ﬁ ‘;Bﬁﬁ‘#ﬁ:ﬁ@ﬁtiéﬁlﬁrt Qéceptable salt”
nmedi canents for -eat nen i nf.l.a ory-, .

TEn 0 wgveenal toeedfiGd FR orcreon A TS gy e
200 6¢i 66 6 Fdtivees/ HR2 03PL0E8R6 1he cotgpotinds ke foramiroliiané are

- Qb ¥ d R VERLIe B LIS xi BeaH R O Fhor@iHRe LidsBRloByG R GhbHEhic

ccor di. .0 for mul s src.famly t sl ne kinase
Tt iaadion ST e R Rl Bk di BanRot P 36as
tsheh ws erydfochinge acidadyydraboerpisusridld bialseiodid asig, tswlfuric acid,

fsﬁlt'ffmﬁlc @ci{i,_ Aosph8lik a8l gRhinircl® Bt AbéeBridddidrom organic acids
ant.l - prao

ferati ng ageni.s,. 5 .Anot her epbaodi nt of .
e Dbt 30 alide 3an PR BRRAC LT ool acia,

aocwridieed diicfagidpaialic peifl dectictasidy fupariveasid. end the like. Base-

| A BRI O ude tHEE NREOGI GBI amabSunt]i BokgehS s@linoRe,
di seases. Anot he?l d%_nb di me tasog;)rthe inventi he
5‘%530 s

Jategpary) gmopiyg hydso StC e)r(aé?pr}rﬁltgtr m&ﬂyklirg bSm

un accordi n
thydfoardeuThe dhehippl mpdificationofe phargfacqigind spmpagndanto a sa?t is

%Elg&wb%ﬁg@owﬁ '8 %ﬁ%@&?i%@eﬁﬁ&ﬁin&ﬁdeﬁﬁo%b@% irﬂgﬂoﬁlg:l
et ri Y B SBEosrogir He RIS prlTRAY of
abmpphedst i bfpr examplediysaihed wbtabnp Slurfard Wrswer So (pfitass),
SPAHMb IR PRGE MREL R YL Salts, VRHS: BeltdticgChditan 8O WEC AN Zisrich
e A S e DY
protection. 5. Prepare a counter bal.ance for the

MHel compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of pharmaceutical preparations.
The pharmaceutical preparations can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, aiso be effected rectally, e.g. in

the form of suppositories, or parenterally, e.g. in the form of injection solutions.

The above-mentioned pharmaceutical preparations can be obtained by processing

the compounds according to this invention with pharmaceutically inert, inorganic

" or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acids or

its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols

and the like. Depending on the nature of the active substance no carriers are,
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6. MII for 4 hours, 20/s in a Retsch mlIl (for sone
substances up to 24 hours at 30/s). 7. Extract
suspensi on from beads with two |layers of filter (100
m on a filter 20 holder, coupled to a recipient

wo wioahssbis centrifugation at 400 g for 2 m n.P@E/EHS®I385T

extract to neasuring cylinder. 9. Repeat washing with
smal | volunmes(here 1 m stgps) until final volune is
reached or extract is clear. 10. Fill up to final
volume with gelatin and honogeni se. 25 The above
hteseam bedllpregpaedaini thncage of shét gelatino capadpre fgitablescapiers fos

:jﬂ? HRASn ef solftRIrdha syrupd 540, ﬁﬁrekdn@ﬂl@ vsds@re§oika@§ W&oﬂ,
FIE B T P oo B (P& RH ez, ere 1oF cxample,
pﬂﬁmht&d@kdenei oils, vass g serddipid erdiguidsilypls and\the like.
2006/ 066914 PCT/ EP2005/ 013851 -47- Phar macol ogi cal

IVIt TEe act i, Vlt of the contgounds ccorq Qﬁ
%harlﬁééﬁft‘ﬁa Pfea"ga'i‘%ﬁl U PO O RE PSP AT zers
toyhiliisnereking agess, wasilsronrswisiensss, wglotants, flatdravik, rﬁglts for

LRk OB fRSS Hhsiiag apatesSantnddeREe! T
X% rthe o ke O i1 skifg E@iﬂss rRagzs A, 89 can

R
gﬁ@gt%st&%h%%erﬁgggagmaiﬁ%}ﬁgés P56 ng/mM Assay
buffer: 4 MMM 2 2 nM TCEP 50 nmM HEPES 15 0,1 %

ANeLhhAnedR b7 uR inFiANABYs £ -redidafflent containing one or more

compounds according to formulal as active ingredients together with

pharmaceutically acceptable adjuvants.

Another embodiment of the invention is said medicament for the treatment of

diseases mediated by an inappropriate activation of src family tyrosine kinases.

Another embodiment of the invention is said medicament for the treatment of

inflammatory-, immunological-, CNS disorders or bone diseases.

Another embodiment of the invention is said medicament for the treatment of

cancer.

Another embodiment of the invention is the use of one or more compounds

according to formula I for the manufacture of medicaments for the treatment of

diseases mediated by an inappropriate activation of src family tyrosine kinases.

Another embodiment of the invention is the use of one or more compounds
according to formulal for the manufacture of medicaments for the treatment of

cancer.

Another embodiment of the invention is the use of one or more compounds
according to formulal for the manufacture of medicaments for the treatment of

inflammatory-, immunological-, CNS disorders or bone diseases.
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20 Inhibitor: max. 25 pM mn. 0.42 nM Material:
Eu-| abel | ed phosphotyrosi ne anti body: - for Lck

Ci sbio Mab PT66-K, - for Src EGG Wl | ac PT66
Eu-WL024 25 (all comrercially avail able). Peptides:

WOR006/0b424 A- E- E- E- 1- Y- G E- F- E- A- K- K- K- K- CONHECT/BPod05/013851

Jal33- Ro:
Jal33- G Am nocaprylicaci d-fE-E-E-1-Y-G E-F- E-
A- K- K- K- K- CONH2, wherein Jal33 is LightCycler- 30 Red
640- N- hydr oxy succini m de ester; WO 2006/ 066914
PEHHEP20064i81E8851 the- #Bentivar ieihe lvet hf peptor desrewemgounds
YD DESIA6G Y1 ARcARhilPiZRM e k0abdnRBRGS. Pepti de
synthesis protocol (Merrifield, Fed. Proc. Fed. Amer.
Soc. Exp. Biol. 21 (1962) 412) on a Zinsser SMP350
papthed embyditires bf dre, invStipnt i \the ke oh ept iod enevascompounds
c BndrdgMtin |agdi-fRblifBrafing agents.

Ri n[licﬁﬁél %S{é!?ﬁhrlr%lga?fl edén%ol ysdt@yr engzaﬁisaol [ dﬂp hase % ;
repeatedly conjugating an twenty fol d excess of
anbrier @uibddireat hf greoinzottiod bythe uenpbrae ywr phgrerdodippends
Labidify Efrfaﬁnu@m%me BRABRLt 8CIndahARidR, tehhnolBeal-, CNS
EOC and b (grt Bu- gr oups dependi ng on the side chai n

IFAdern boagdiseasshst r at e sequence AEEEI YGEFEAKKKK was
N 10 termnal additionally nounted with the spacer

mbmer AbIBmeAHNGBE MNlid L isant dseamorﬁ HCinBre AhdpBhinds of

By et 1 Ay L R BRBOLRPEE popti de vas

| abeled with a 1.5 fold anpbunt of LightCycler-Red

B4R Nna BYGH DX ¥p S i v %Q%e@@ Ay s Hmamné pRMdure:
Roche Di agnostl cs 15 GrbH) tr| e hyI am ne. After 3

hrs. the resin was washed W|th Di net hyl f or mam de and
ILs d¥eigh 418 glagnbdatls inlrastemyaidegulef GE B 4inyghe beads fill of of
coliqupdness. The fully protected and | abel ed peptide

m)ved fro he solid phase and . rel eased from
ghet fo

LT Rb PO DR ET Hih BB B0 Y PEat nont wi t h &
i xadd mbgel®DWolutiph (weaght heads:igelatin solutlon =2:1) and voriex.

4, Cap and wrap in aluminium foil for light protection.

5. Prepare a counter balance for the miil.

6. Mill for 4 hours, 20/s in a Retsch mill (for some substanc:es up to 24 hours at
30/s). '

7. Extract suspension from beads with two layers of filter (100 pm) on a flter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.

9. Repeat washing with small volumes(here 1 ml steps) until final volume 1s
reached or extract is clear.

10. Fill up to final volume with gelatin and homogenise.

The above described preparation yields micro-suspensions of the compounds of
formula I with particle sizes between 1 and 10 pm. The suspensions are suitable for
oral applicatibns and were used in the in vivo pharmacokinetic testings described
below.
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20 acid, 10% Et hanedithiol, 5% Thi oani sol and 5%
Water. The substrate was finally isolated by a
preparative reverse phase HPLC. purification. The
purification yielded 12.2 ng RP-HPLC singl e peak

wopwsesdlise material (|l yophilisate). The i dertinpzossassssi

proven by MALDI mass spectroscopy [2720.0]. 25
Enzynes: Upstate Lck (p56lgk, active), Upstate Src
(p60 -", partially purified) were purchased from
UBI, Upstate Biotech, Inc. . Tine-resolved
Pharoredegiod ectikgyay: Reader: Perkin Elmer, Wllac
Vi kt or 1420-040 nultilabel count er Li qui d handl i ng
stem ckman Coul.ter ATP,. TweenTM
3HE ades S i oty Fectr e it ROGiR B S PO do" the
ac1fdm@)HER5$): king@s wey shopn by hsisgthe folomirRestap Mol ecul ar
Bi ochenicals, My 2 and MCl 2 were purchased from

Furo ab Tris 2 car boxyet hy] ) phosphi ne
g@é&g}&‘ﬁuﬁr g Py “nas purchased from Pierce, 384
Vll | ow volunme fluorescence plates was pur (_:hased
ReemEalgenr, W 2006/ 066914 PCT/ EP2005/ 013851 - 49-

Ai, ay Description: At first the-enzynme is

- incubated for I5 mn. at 15C in aqueous sol ution
Repttiie (ReodalésFondi n§ lMount s of i nhibitors according
to this inyestion. iBhem the - phosphoryl ation reaction
is starte by addi reaction m xture, containing
ATP, 5 Pept® de and , and subsequent shaki ng. The
ET@%eedlng of this ¥8agtmlon is inmmediately nonitored
using time resolved fluorescence spectroscopy in a

uitable well plat The | C50-val ues can be
gﬁﬁ%&r‘-\%& fromthe r'g’gwgﬁhrat es by using a
non-1inear curve fimMXLEFt software (ID Business
Solution Ltd., Cui |§QQﬁﬂH]§hHSY ey, UK)) 1 C50 src
1C501ck Exanpl e- 1I\/p 6-1 0.039 0.791
2-4 0.185 1. 343 1 ‘%EV%% é -10.0 1-1,
1-2,1-9,1-10,1-13, pH73 '

. Enzyme: . 2 25U/ml
inhibitor: ‘max. 25 pM
min. 0.42 nM
Material:

Eu-labelled ﬁhosuhotvrosine antibody: - for Lck Cisbio Mab PT66-K,
- for Src EG&G Wallac PT66 Eu-W1024

(all commercially available).

Peptides: Ro: NIz-A-E-E-B-I-Y-G-E-B-E-A-K-K-K-K-CONH3, and

Jal33-Ro: Jal133-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E-
A-K-K-K-K-CONH;, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester;
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1-14, 1-15, 1-16, 1-17, 1-22, 2-1,2-3,2-5,2-8,2-9,

3-1, 3-2,3-4,3-7, 5-1, 5-2, 7-1, 0.010-0.500

0.100-9.000 8-1,8-2,8-4, 9-1,9-3, 9-4,
9-5,9-8,9-17, 9-19, 9-20, 9-23, 9-25, 9-2810-1, 10- 2,

wodknledie 3, 12-1 1-10, 1-12, 1-19,3-2.9-3. GocsiindosifRs:

2.000-9.000 11-1 1.0 The follow ng exanpl es and
references are provided toaid the understanding of
the present invention, the true scope of which is

set forth in the appended clains. It is understood

t hat nodi fuleedby 6o peatidd eeragethesved be ap bpomited BHI pRise

forth wit @%g&af %gaggéir F%%Jog m&!msmd 'PtrofofFecE hﬁmer Se5

i nvention rocedures

2006/ 0669 ExpFav) EPSIG2) Hi2385 £ Zm% Shﬁﬁpwwgie syntheswer
Mat eri al s SﬁomypﬂIEBpEptBied\raausnohﬂy& ol L 6lemPeE PrtisiRasg df a

from Al drigh ;: 23" %ﬁg&@@ﬁsgk&f L ORMd! dFJhQ% W9S repeatedty

prepared as descri b

'J. Med. CherfPnisgrting g9 #yendp fad EXCS%S% awm%reafbowrﬁﬁfté% by

wer e conmeémpakdyypipatiiidealbbile, Friodc- pné pafetheasaddlabitneit-

g SR S BB e s i

1136 ny trifpoeBedas ISR SAFRENAEREYE

dr opwi se aathisdli addifighaligsmocmrad i witle dthk O spaterhamado raeiden

{ emper at Ui JG e S A ROGRBLULEN AR oL aRLY

10 for the next e su %
used are l%ﬁBBﬁfaHYrPff"I‘i@m&r&m%‘&e pilbiiached i nrpieee mﬂée
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-

hydroxy succinimide ester (purchased from Roche Diagnostics
GmbH) and triethylamine. After 3 hrs. the resin was washed with
Dimethylformamide and Isopropanol until the eluates of the blue
resin got colourless. The fully protected and labeled peptide was
removed from the solid phase and released from the permanent
protecting groups by treatment with a mixture of 80% trifluoroacetic
acid, 10% Ethanedithiol, 5% Thioanisol and 5% Water. The
substrate was finally isolated by a preparative reverse phase HPLC
purification. The purification yielded 12.2 mg RP-HPLC single peak
pure blue material (lyophilisate). The identity was proven by MALDI
mass spectroscopy [2720.0].

Enzymes: Upstate Lck (p56'%, active), Upstate Src (p60=™™, partially purified)
were purchased from UBI, Upstate Biotech, Inc. .

Time-resolved Fluorescence Assay: Rgader: Perkin Elmer, Wallac Viktor 1420-040

~multilabel counter; Liquid handling system: Beckman Coulter, Biomek 2000.

ATP, Tween™ 20, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)
were purchased from Roche Molecular Biochemicals, MgCl, and MnCl, were
purchased from Merck Eurolab, Tris(2-carboxyethyl)phosphine hydrochloride
(TCEP ) was purchased from Pierce, 384 Well low volume fluorescence plates was

purchased from Falcon.



10

15

 Arrsobe SVABS S PIoHC

r 60-mn \Wat-er—and
-|di chi or omet hane vveri addég@2 «+he of gani clﬁﬁ@bb '
separ @t"@&?eé\‘fd t he queou§m@pase extract equggver al

procedures, for instances as described for

4- nor phol i no- benzal dehyde in Magdolen, P., et al,
Tetrahedron 5 (2001) 4781-4785, or as descri bed
bel ow. 4-(2-Di et hyl am no- et hoxy) - benzal dehyde 15

wo %o88ssg4p0t assi um hydr oxi de were di ssol ved sior/EpQoosiissst

et hanol and treated with 8.46 ¢

(2-Chl oro-ethyl)-diethyl -gagine hydrochl oride. The

m xture was stirred until everything was dissol ved,
then 5.0 g benzal dehyde were added and refl uxed for
Asshyr Bescripgonm xture was diluted with water and
extracted with ethyl acetate, and the organic phases

washed several tinmes w.t usti da. After i n
e Bbal SRR aptiab T ittt
Me@spaadihgwarhbumitt  dfuinhivéprspeancofdingate dhis invéngiod. Theo tbe

p}o%éhogi S AR D ARRY Gy Mg Wb ixdRD 2ahedleiay de,

Bepfide @ é’Téﬁ’oa‘ﬁh 19pendt shakps - The Prarsrding- PyPireihion i
mmﬂiieyely Tdhitaed @sing Ghedewplyed figorscamd specasceply troopitide
.]\Qg}watg doyl Of 1.6M solution of 25 butyl lithiumin
an 15,79 mol ). After stirring for 30 mn, 2,31
g (31,58 WD 2006/ 066914 PCTI EP2005/013851 -51 nmol)
TheNCaj-vabiieh ydof tgrabainddTome te rexttieniratrs bpwhisga apmtlinear curve
t?ﬁj(bciﬁ{ s%ﬁw%%l[?ﬁﬁ‘&ﬁ&yﬁ@und’n%d aneiher skBeynUR)yat - 78 C.

e mXxture was slowy war ned t o room tenperature

tres—w-tth—5—di-chtotromettrane. —The W
phmé’& dried,  evapor 3% and 1 27,

purified 2y chronat

bgr aphy.iesm sili

ca i n etilBgb acet atle

heptane r]pﬁt ures. )

oY 7ol l-avar—a

l(| eld 3,66 9 of

the tihl_gggonmpound

u.o (%Y ul \4 CI T OVV Ul

N- 19, Far gL Bhend ) -
(Y-131- rlm?ltl)s 13111?1;12;1)(
r
SIS A
r édm’f 4tfé?m%r1at51?rr &L 1,
agded-2and, sty 9-8] gng, !
SO,
o S-S5, SARa N TR
N-9(2§s P88 s M-
15 Thg.ahoweill1 26 ¢

3- met hoxy- prop
ypr opi oni ¢ aci
) 1.25 g (7,71

iazol e and stir

\ﬁS COI’]?I nued

acetate, yield
bhenyl ) - 3- met ho

530 nob(=nzyl 3 & 9I’tjabrhvvere

and the residug¢ chronatographed |

onamde 0.76 g
din 10 m dry DIV
nmol. )

ed for 1 hr at

bver ni ght

fng 1,26 g
y- propi onam de.

NS

henyl) - 3- met ho
0.500-1.500

11-1

y- propi onam de
2.000-9.000

The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It ts
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention. -

Experimental procedures
Examples



10

15

20

25

di ssolved in 50 nl acetone, 12,60 g nmanganese di oxi de
were added and the m xture stirred at room
tenperature over night The mixture was filtered and
the filtrate evaporated and further purified by

wochssmaatogr aphy on silica in ethyl acetate#hapﬂmmﬂﬁami'

m xtures 20 Yield 0,77 g of the title conpound as a
colourless oil. Substitutedygphenyl-acetyl enes were
prepared by acylation of 3- or 4-am no-

phenyl acetyl ene by literature procedures, as

cdearting Matfrigly US 4, 162, 265A, or by al kylati on of 3-
or 4- hydroxyphenylacetylene by literature procedures.

Far i nst 2 met hox X | acetyl ene 25
gDk AREAEEAES Pan e A SRR was heat od
with 2- bronoethyinmethyl ether (0.23nL, 2.4mmol) and
I@L@t&%ﬁim ARFPPHGRE 223 MBared 2as4!malét)écéilvlfﬂb%ﬁﬁt@nﬁ) eft al,
rowave oven scover or
43?%%F é@ ;%?9 %%%) was added to the mixture and
t he mhole was extracted with WO 2006/ 066914
RGT ER2006¢ 43 85hmer By di-MbIO 00 pRENRAEs (6B¥@HNL) . The

conbi ned organics were dried over MpSM, filtered
and concentrated in vacua to afford a brown oil. The
G Butem2-ypehlorofagthalsy  col unm chr omat ogr aphy (Si 02
dichloronethane) to afford 3-(2-

S B S SEYAEE RSttt 0
7132 3mf ﬁHpb@a"m‘:J 98. 8 ®rdjne Per@8added dreprwise) affg GHrrpgoyas
cogém{ed Hor fes ale]rolmf‘rﬁmpzra?dre TheQésuftidd soRb@hdn whs hisl. directly
% )f 4.11 (2H, t, 4-6), 3.74 (2H, t, J4.6),
ol e???ﬁeg) 3.05 (1H, s) Al ternatively,

4- ( 2- met hoxyet hoxy) phenyl acet yl ene was prepared from

the s%ﬁﬁﬁ&f&ﬁgﬂwyﬁ&mgﬁ%rﬁﬂ%e art and prepared by literature

i, Beoth 85 vl el o EBPORRIEC I o
Ntfagdolear By, cChlefietrab8drop03)019489-= @5@7’1 Sﬂﬁm@lbf-’ii h‘éow

information S. 1-36

-h t ubs /s | be/ j ournal s/]
Iﬁ%‘f@ﬁg‘ﬁ“‘h“ ?%‘Pxﬁd%%ﬁ’g%?’ﬁﬁ 0085090f si 2003

0918 025110. pdf. 3-(acetyl am no )phenyl acetyl ene 15

A;%tg ;Q)tz%ﬁﬁhﬁdf ﬂﬁlc(elu?ermtmlvl&lmmhl) et MRS ﬁddeatedru@mw

h | 14. 0 o
Aneue P WP nin®) RO Bigaply p g U e
everything was dissolved, then 5.0 g benzaldehyde were added and refluxed for
16hrs. The mixture was diluted with water and extracted with ethyl a.cetate, and the
organic phases washed several times with caustic soda. After drying and

evaporation of the solvent the crude product was used without further purification.
Yield 3.96 g

3-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-benzaldehyde

2.14 g (7,52 'm:dol) 2-[2~-(3-Bromo-phenyl)}-ethoxy]-tetrahydro-pyran in 9 ml dry

THF were cooled to -78 C and treated dropwise with 9,87 ml of 1.6M solution of
butyl lithium in hexane (15,79 mmol}. After stirring for 30 min, 2,31 g (31,58



Ja—
)

.15

20

25

12mmol ) in tetrahydrofuran (300mL). The m xture was
stirred at room tenperature for 2 hours, water
(100m.) was added to the m xture and the whole was
extracted wth dichl oronet hane (2x250m). The

‘woe@sbésasd organi cs was 20 washed with 10% cprdwiroemmiists:

(100nL) fol lowed by saturated sodi um bi carbonate

solution (100nL), dried ovigr. MgSO4, filtered and

concentrated in vacuo to afford

3- (acetyl am no) phenyl acetyl ene as a yellow solid

(nm‘&_lBﬁ,,N-ﬁ'ﬁﬂﬁhylfoHnme (DOadvietd dr@PGEIpd sBring, v8@ cpntigued
£} andtha3d5(dibhat dZS d Tzle Quctu?e Wds s(o"e\h!r whtimed o roo?n %%TDZM%%C

ul
@%msmﬂéf"i ?Pd4arg9%‘*ﬁﬁ i6§ 6‘?‘f‘n| Wetes é: dg%?yﬁfgmethane were added, the
Gegafit grheni eptiatelc aad ithe jaguédts rjhagr sxtacted orveral i tireeswaitl

FLRED il de 1P DcdhbindP Bn%laﬁlc | R&sed Wéreh&@etde dvabBratedl drdXthe

Tor: e mxtu at ed .under - . vacucum
st Rt Lea by ISRl ey an o fﬁlﬂéﬁ’g[acet%ﬁ&ewwam&rssduct
was precipitated by WO 2006/ 066914 PCT/ EP2005/ 013851
R nQitRfcoHBXR APMSQAR vaRKE i€ acid, isol ated by
Y ﬁt?ﬁ%%ﬁ%d vvaghed Wi tq)lﬁ wat er and net hanol to

g| ve 1,83 g of the title conmpound. Final Products
E)(afﬁmk.‘myl}_plﬂ;:nﬁ)'-3—methoxy-pr0pionamide

(2- Phenyl - 3H i m dazo[ 4, 5-b] pyri di n-6-yl)-carbam c

Sk AT Btk a R o 5 10 gy BMEavers ey vitn

2253 -glam mond it rotbpnyledimsdanet Bnds8tigedhderzal lbehy deom

{emhperturli o 55&&}%@%1&6%%&%%@6& Jna saéfﬂlg% chntiffed

he solvent is

15 h
o PHER} TBF vt oy temor e PR e reoie chrRriaraphed g lice in
etbpt atetatd i |yieddingl, l@6d gheN-(3dhdroymethyleghedye-3vmethexy-

%Ilg, BloAdgidey With ethyl acetate. Yield 16.0 g b)

phenyl - 3H i m dazo[ 4, 5- b] pyri di n-6-ylamne 12.0 g
6-ni tro-2-phenyii - 3H-i i dazo[ 4, 5-b] pyri di ne were ,
Thes sbbwel2t g N-(B-Hsleviyoettytphienyl&-gethoorpiopimdemidsevere

@igs@?\gd ﬁpﬁ) &h&eﬁhétiérﬁﬁ ghﬂﬁig@ﬁjesé @xo%@e Qeﬁé"atiﬂ\sdsatnﬁ thd RBture

fter hrs th

S €0
ERHet dporhanaRe P it b e e oo HertCan ts Bue
wasomed hedd witrtherreptwafiedl  ban dhtdneategyagdiyned fsilice r it eshyl
y@{a@dh@yﬁpgﬁﬁg@g The residue was di ssol ved net hanol
di chforomethane 1:1 and filtered

Yield 0,77 g of the title compound as a colourless oil.

Substituted phenyl-acetylenes were prepared by acylation of 3- or 4-amino-
phenylacetylene by literature procedures, as described in US 4,162,265A, or by
alkylation of 3- or 4-hydroxyphenylacetylene by literature procedures. For instance,

3-(2-methoxyethoxy)phenylacetylene

3-Hydroxyphenylacetylene  (237mg, 2mmol) was heated with 2-
bromoethyimethylether (0.23mi, 2.4mmol) and potassium carbonate (322mg,
2.4mmol) in acetone (5mL) to 110 °C in a microwave oven (CEM Discover) for 45
minutes, Water (1mL) was added to the mixture and the whole was extracted with



10

15

20

25

'13 oo

over silica. The filtrate was concentrated to a
volunme of 100 m, the resulting precipitate

~collected by filtration and washed with nethanol. 20

Yield 7.68 ¢

wo(Bedriseny| - 3H i mi dazo[ 4, 5- b] pyri di n- 6-yl ) - Cachamosmissst

acid 1-nethyl-allyl ester 80 ngy

2-phenyl - 3Hi m dazo[ 4, 5-b] gyri di n-6-yl am ne (0. 38
mmol, ) in 3 m dry pyridine were treated with a
solution of 3-buten-2-yl chloroformate in

dii chlr e exiv®yich emeSmIEh e€llm xdmbieedvasgasics rweed daiied rayemMgSOy,,
tﬁﬁmg Al Whe Nkd B Lo tcﬂhéfdﬂiea%rgén Wit 'bhf_:]-()imay\@ﬁﬁf{ed by

and stirre or anot vents wer e

SOUBEr atBEPmateB Ry 1éboes/ eetbeng) Ep3p 05T 85a(2-
nethaxeshchy@phsagadiydpe use chliunlewatid 247mg, 70% gteldjat i on,
filtered and the filter residue washed thoroughly

wat er and ether, Yield 1 "H NVR (40
By 06 125 cBQ iR oo IR, eDl6hOR (bt 7 )
8.04%1HAd, $1.48,0)7), &9 H( ddd, ZHY; 2.6, 83F-4/11A8H( 0¥ 4.8)1p;74 (2H,

. 0 (m 2H: 4.96 (d, 1H): 1.13

?ﬁq%%‘@(—?ﬁ?)f%ﬁ gvﬂpﬁ)é exanpl es were obtained in

anal ogous fashion as described for exanple 1-1: :
ammaﬁeezy, Me ki(2ngethSysthexgphenylbiemener NMRs Noprepaoedit 6l
es dilp%/so) fodB5enzdme- Phﬁ‘ﬂy |- :H"fl‘xeéi 51 ac%t?fpenéndlsj

zo[ 4 toget h br oad
forzoaaflww fuPhoes aﬁl(gew@ﬁﬁ nglac"fy tiRetsuil,

Gaxpahiro. acksl i KHQO3B. 3esqoeﬁ=914s|)gpo&izfg8 SinkGmaiisopr 6pyd6

eﬁ flg&@agﬁf)@su%cﬁ@ehﬁuﬁ%lsﬁ%ﬁea@ﬁ% 15%@63@@@003{25&&12003
%189@ 5(1§9P 2-Phenyl - 3H together 1 H); 9.84 (broad s)

3-{acetylamino)phenylacetylene

Acetic anhydride {13.8mL, 144mmol) was added dropwise to a solution of 3-
ethynylaniline (14.0g, 120mmol) and 4-(Dimethylamino-)pyridine (DMAP} {1.5g,
1Zmmol) in tetrahydrofuran (300mL). The mixture was stirred at room
temperature for 2 hours, water (100mlL) was added to the mixture and the whole
was extracted with dichloromethane (2x250mL). The combined organics was
washed with 10% citric acid {100mL) followed by saturated sodium bicarbonate
solution (100mL), dried over MgSQ,, filtered and concentrated in vacue to afford
3—(acétylamino)phenylacetylene as a yellow solid (18.3g, 96%,).

'H-NMR (400 MHz; CDCls): 8= 7.62 (18, s), 7.53 (1H, 4, ] 7.7), 7.41 (1H, br.s),
7.28-7.22 (2H, m), 3.06 (1H, s), 2.17 (3H, 5).

6-Morpholin-4-yl-nicotinic acid
3.00g 6-chloronicotinic acid in 24 ml dry acetonitrile were mixed with 16,6 ml

morpholine and heated to reflux for 48 hrs. The mixture was evaporated under
vacucum and the residue dissolved in water. The crude product was precipitated by
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i mdazo[4,5- and 9.71 (broad s, together 1-3

b] pyridin-6-yl)- 1H); 8.37 (s, 1H); 8.18 (broad
carbamic acid s, 3H); 7.57-7.51 (m 3H); .cycl ohexyl
ester 4.68 (m 1H); 1.93 (m 2H); 1.74 (m 2H);

wo %06®631420 (m  6H). WO 2006/ 066914 PCTI EP2@Qfptk385ds1

-55 Exanple- "H NVR Melting No Systenmatic Nanme point
(© (400 Mz, D6-DMSO): 83 _(2-Phenyl-3H 13.46 (s)
and 13.00 (s, imdazo[4,5 together 1 H); 9.90 (broad
S) and 9.78 (broads, together 1-4 bll1l
Adaitionifr10G- aguporkHreticcBY ispthfed i) fltr@iqaGar@. WBShedcwith amates

aa%nqeé%%%b{%t%% ,Q@toqffﬂ(%nﬂe?t gozuc@o 7.52 (m 3H); 3.92

d, 6H). (400 MHz,
D6- DVMSO) 13.40 (2-Phenyl -3H (broads) and 13. 05
Kihdl®Paolhucts | m dazo[ 4, 5- together 1H); 9.93 (broad s,

1-5 bl pyridin-6-yl)- 1H); 8.37 (s, 1H); 8.18 (s,
_carbamc acid allyl 3H); 7.59-7.48 (m 3H); 6.07-

7 (m 1H); 5.39 (d, 1H); 5.26 (d, iH; 4.66
(©Bheph) 3H-irhi@0D] mlpﬁﬁi@mcaﬂ&ndaacic{ PaReHehylly 84tkr
(broad s) and 12.95 (broads, i mdazo[4,5- together

br oad
a) '_6|) N1tr0~2 pthnyI—?)H-i:rEgazo[éc,S—b] pyridine

14.05 g 2,3-diamino-5-nitropyridine and 9.68 g benzaldehyde in 250 ml
nitrobenzene were heated to 140-150 °C for 15 hrs. The solvent is removed by
vacuum distillation and the residue is dispersed in ethyl acetate, filtered, and the

filtef residue wash.ed thoroughly with ethyl acetate.

Yield 16.0 g

b) 2-phenyl-3H-imidazo{4,5-b]pyridin-6-ylamine

120 g 6—‘-nitro-'2-pheny'1—3H-imiciazo[4,5-b]pyridine were dissolved in 1 1 acetic

acid. 18 g iron powder were added and the mixture heated to 80 °C with stirring.

After 2 hrs the mixture was cooled to room temperature and filtered over Celite.

 The celite pad was washed with methanol and the combined fltrates were

evaporated. The residue was dissolved methanol / dichloromethane 1:1 and filtered
over silica. The filtrate was concentrated to a volume of 100 ml, the resulting

precipitate collected by filtration and washed with methanol.

Yield 7.68 g
(2-Phenyl-3H-imidazo[4,5-b]pyridin-6-yl)-carbamic acid 1-methyl-allyl ester

80'mg 2-phenyl-3H-imidazo{4,5-b]pyridin-6-ylamine (0.38 mmol, } in 3 ml dry
pyridine were treated with a solution of 3-buten-2-yl chloroformate in
dichloromethane. The mixture was stirred at room temperatare over night, diluted

with 1 ml water and stirred for another hr. The solvents were evaporated and the



1-6 bl pyridin-6-yl)- and 9.46 (broad s, together
carbamc acid tert- 1H); 8.37 (s, 1H); 8.15 (m
butyl ester 3H); 7.55 (m 3H); 1.51 (s, 9H). (400
VMHz, D6-DVBO): 8= (:Z-Phenyl-3H 13.42 (s) and 13.00
~ wolsus/osdopget her 1H); 9.80 (broad s) i ni dazopérkribesfoissst
b] pyridin-6- -yl)- and 9.68 (broads, together
carbam c acid 1H); 8.36 (ss4 1H); 8.18 ( s,
t~ ,P'r..t P<rPr 3H); 7.57-7.52 (m 3H); 5.14 (m
1H; 1.89 (m 2H); 1.71 (m 4H); 1.61 (m 2H). WO
201464 a6 ideRed /:EFDQ{BQSWEH 38&itations Gltéedngridethe Mlet iragdue
(; H point (C) (2-Phenyl -
%%%3%5 ’[\%433?%“20 (broad s, 1H): 9.82
|mdazo[4518b]pyr|d|n 6- -yl)- (broads, iH); 8.36
¥&)d ilHhg. carbamc acid ethyl 8.18 (broad s, 3H);
7.58-7.55 (m 3H); 4.17 (broad d, 2H); ester 1.28

(o oaﬂ% %ﬁ)l—l(zz 40W§H13(ﬂﬁ%§63 8 11‘{)05& ﬁ’gPédlbsLl(})ﬁ)’ o

Q;, 88); 7.96 (dazld}; 4,33-7. 1800 48 )sH. 8 hdl Qnm{)g bno&d, 2H); 296 (d,
bhRMNisinsy Vi) - together 1H); 8.37 (s, 1H);

The following examples were obtained in analogous fashion as described for

example 1-1:
Example- Systematic Name "H-NMR I‘vﬁ‘{eltmg
No. ' _ point (°C)
(400 MHz, Ds-DMSQ): 8=
{2-Phenyl-1H- 1346 (s5) and 13.00 (s,
~ imidazo[4,5- together 1 H); 9.82 (broad s)
1-2 b]pyridin-6-yl)- |and 9.6% (broad s, together
carbamic acid 1H); 8.36 (d, 1H); 8.38-8.15
isopropyl ester (m, 3H); 7.60-7.52 {m, 3H);
: 4.94 (hep, 1H); 1.28 (d, 6H).
(400 MHz, Dg-DMSO): 6=
1345 (s} and 1298 (s,
(2-Phenyl-3H- | together 1 HJ; 9.84 (broad s)
imidazo{4,5- and 9.71 (broad s, together
1-3 blpyridin-6-yl)- | 1H); 8.37 (s, 1H); 8.18 (broad
carbamic acid s, 3H) 7.57-7.51 {m, 3H);
cyclohexyl ester | 4.68 (m, 1H); 1.93 (m, 2H);
1.74 (m, 2H); 1.53-1.20 (m,
6H).




carbamc acid sec- 8.19 (m 3H); 7.58-7.50 (m butyl
ester 3H); 4.78 (hex, 1H); 1.61 (m 2H); 1.26 (d,
3H); 0.94 (t, 3H). (2-Phenyl-3H (400 MHz, D6-DVSO):
S= imdazo[4,5- 13.40 (broad s, 1H); 9.81 1-10 -
WO bjopyssprdi n- 6-yl ) - (broads, 1H); 8.39 (s, 1HCT/ERIFNMISST
acid 1- 8.19 (m 3H); 7.59-7.51 (m ethyl-propyl
ester 3H); 4.68 (m 1H); 15560 (m 4H); 0.92 (t, 6H).
(2-Phenyl -3H i m dazo[ 4, 5- (400 I\/Hz D6- DI\/BO): S=
bl-py-di-p-6-y)-—10 27 {bread—s—tH—8-42(s—11t
ck i-c| aci d_1H) )(m 3 0-7.53 Melting
2, 2g-tr|f aﬁcﬁ‘ﬁi"é‘uf N"‘i“r"n 5 U 5 7, g )
methyl=—ethyt—ester—(d; € 3. (400 VHZ,
D6- DVBO)| 6= i m dazo[ 4 f‘@b ?fgfzso‘g @i(”qo 55 1H): 9. 80
1-12 b] pyridin b3.6ad (s, aIlFH) 1389039s(ls, 1H);
car bam ¢ aé?c?hfnﬁ % 19, (%gghe,:% s 579(5&,&,(5@ (m
di et hyl } pr apidezcdip: 3 t est er
9H) , WO ROQA/ 0GR ppcrf"?:‘b S8sftide s ot ¥ [Exanpl e-
Mel ting | Syst emat | Na g H);H8.JVRLNGT); 8Bt 15(|C) (400
MHz, D6~ VERRBE 292 Planyin.3rko.18) 25, Gonopd s. 14
. 1 .
9.95 im damoﬁ&y&s ef br 0%‘32 . 5&3 §6 :?m, HS_D 1H) ;
0.96 (d, 6H).
(400 MHz, De-DMSQ) 13.40
(2-Phenyl-3H- (broad s) and 13.05 {(broad s, |
imidazo[4,5- together 1H); 9.93 (broad s,
1-5 blpyridin-6-yl)- | 1H); 8.37 (s, 1H); 8.18 (s,
carbamic acid allyl | 3H); 7.59-7.48 (m, 3H); 6.07-
ester 5.97 (m, 1H); 5.39 (d, 1H);
5.26 (d, 1H); 4.66 (d, 2H).
(400 MHz, Ds-DMSOQ) 13.45
(2-Phenyl-3H- (broad s) and 12.95 (broad s,
imidazo(4,5- together 1H); 9.61 (broad s)
1-6 blpyridin-6-yl)- | and 9.46 (broad s, together
carbamic acid tert- | 1H); 8.37 (s, 1H); 8.15 (m,
butyl ester 3H); 7.55 (m, 3H); 1.51 (s,
9H).
(400 MHz, Ds-DMSO): 6=
1342 (s) and 13.00 (s,
{2-Phenyl-3H- . .
. together. 1H}; 9.80 (broad s)
imidazo{4,5-
L7 b]  din-6 n and 9.68 (broad s, together
) PYRAMSYI 1 1H); 836 (s, 1H); 8.18 ( s,
carbamic acid
el acter 3H); 7.57-7.52 (m, 3H); 5.14
WIEEEEEAEEE ) (m, 1H); 1.89 (m, 2H); 1.71
{m, 4H); 1.61 {m, 2H).




1-13 b] pyridin-6-yl)- 8.18 (m 3H); 7.58-7.51 (m
carbamc acid 1- 3H); 7.51-7.42 (m 4H, 7.32
phenyl -ethyl ester (t, IH; 5.86 (g, 1H); 1.57 (d,
3H). (2-Phenyl-1H imdazo[4,5- 1-14 b]pyridin-6-yl)
\c acid propyl ester (400 MHz, D6- N
W"?g‘{ﬁ@ﬁ%'h{u -3+ 1349 (broad s) and 13,25 i m a%’FSZ?I%‘f”‘"
(broad s, together 1H); 699 1-15 b] pyridin-6-yl)-
(br oad s) and 9. 96 (broad é carbam c acid |-
together 1H); 8.37 (d, IH; nethyl-prop-2- 823817
'ﬁxaﬁﬁ% 7.56 (m ynyl jester 3H); 5.44 (q, 1I—I)1\,161§>n
| $yshindid Nedh) .| (400 MIE-NMB- DVBO) &
PhaWyl - 3H 13 48 (brodd s) ,aeant )
br oads, to ether_| H; I@O(DMHLpW—IMﬁG)G ) -
br oads) Bhegyl- 31 04q 3320 (b'lro:Jdﬁ c IJp)ar@gzz acid | -
oget her 1I—|)1muﬁa.28[@5(d % &61 %n’ g Synyl 8. 22
d, 4idh; [8. }g ¢ ad 7 8 #E5 42 (q,
bst er” 1H); "8‘ 3H) -8.1B. ®Poaflc, mw}ssm
006/ 066914 Q;ln’ig } 4;;5 gggagrpg}g i Melting
Sy st emat ijc Namea& NVR No lc)) B
. 1.28 (broad s, 3
(400 MHz, DG-DMS'O): G
13.46 (broad s) and 13.00
(2-Phenyl-3H- (broad s, together 1H); 9.83
imidazo[4,5- {(broad s) and 9.70 (bread s,
1-9 bjpyridin-6-yl)- | together 1H); 8.37 (s, iH});
carbamic acid sec- | 8.19 (m, 3H); 7.58-7.50 {m,
butyl ester 3H); 4.78 (hex, 1H); 1.61 (m,
2H); 1.26 (d, 3H); 0.94 (¢,
3H).
3 -Phenvi-3H (400 MHz, Dg-DMSO) 8=
('-.denY;E ) 13.40 (broad s, 1H); 9.81
. bum '3%0[6) ;) (broad s, 1H}; 8.39 (s, 1H});

10 Jpyrdin-6-vL= | o 19 (m, 3H); 7.59-751 (m,

carbamic acid 1-
vl 1 est 3H); 4.68 (m, 1H); 1.60 (m,
CEVEPTORY ST 1 4y, 0.92 (¢, 6H).
(2-Phenyl-3H- o :
imidazo[4,5- (400 MHz, De-DMSO): 6=
11 b]pyridin-6-yl)- 10.27 {broad s, 1H); 8.42 (s,

) _carbamic acid 1H); 8.20 (m, 3H); 7.60-7.53
2,2,2-trifluoro-1- | (m, 3H); 5.47 (m, 1H); 1.46
methyl-ethyl ester | (d, 3H).

{2-Phenyl-3H- (400 MHz, Ds-DMSO): &=
imidazo{4,5- 13.30 (broad s, 1H); 9.80
112 blpyridin-6-yl)- | (broad s, 1H); 8.39 (s, 1H);

) carbamic acid 2,2- | 8.19 (m, 3H); 7.58-7.54 (m,
dimethyl-propyl | 3H); 3.85 (s, 2H); 0.98 (s,

ester 9H).




(400 MHz, D6-DVBO): 6= (2-Phenyl-3H 13.25 (broad s,
1H); 9.85 imdazo[4,5- (broad s, 1H); 8.36 (s, 1H);
1-17 bl pyridin-6-yl)- 8.18 (d,, 3H); 7.55 (m 3H);
carbamic acid 4.99 (m 1H); 2.31 (m 2H); cyclobutyl
woest/esnsld. 08 (m 2H); 1.77 (q, 1H); 1.62 (rACTIAHR00S013851
- Peny -3H - (400 WHz, D6-DVMSO): S= | 9.82 (broad
s) and 9.69 imdazo[4,5 . -Bpyridin-6-yl)- (broads,
t oget her 1H); 8.37 1 18 carbamc aC|d 1, 3(d 1H);
Q2 18 (m va ER m 2ALN - A 14 1 O
dEsmmtiiy| -Biﬁ;u 51"('m “aH); ¥ (m 1Tﬁ5 Msltieg
1. 2, d, | SERUGUNY, | 6H) . (ﬁ‘ég@ﬁ‘enyl -3H| p4R0CNE,
D6=DVBOT—S=1344 (D a N dazo{4,5
bl pyridih-6- -yi) (broa@gg,%ggg‘héﬁsg%,ﬁ 77 1-19
car bam ¢} adz-dhém26Hr oapdl®sls Ibi)oad85138"10,sﬁ9iH) ;. 8.18
(1ﬁ|) 3;') 7, ﬁé‘idém{ﬁﬁ) (b%d?iel hbﬁr 39 |1H)4 27(((jm o)
9b , .
(400 3WHz EB’YWB@'YDS- *?&](’[’“3 Fé K/é? 8;](y(m’10. 16 (s,
H) ‘9. 88 (dobamasidagd 1- | 3H); 7.51-742 (m, 4H; 7.32
phenyl-ethyl ester | (t, 1H); 5.86 (q, 1H); 1.57 (d,
- | 3H).
(2-Phenyl-1H-
imidazo[4,5-
1-14 b]pyridin-6-y1)-
carbamic acid
propyl ester .
(400 MHz, Dg-DMSO): 6=
(2-Phenyl-3H- | 13.49 (broad s) and 13.25
imidazo[4,5- (broad s, together 1H); 10.09
115 blpyridin-6-yl}- | (broad s} and 9.96 (broad s,
i c_arbamic acid 1- | together 1H); 8.37 (d, LH)
methyl-prop-2- | 8.23-8.17 (m, 3H); 7.56 (m, |
ynyl ester 3H); 5.44 (q, 1H); 3.59 (s,
1H); 1.52 (d,3H).
(400 MHz, Ds-DMSO): b=
> Phenvi-3H 13.48 (broad s) and 13.05
(, -'d eny; 5 - {(broad s, together 1H); 10.03
b1m1 ,Z_ZO[G’; {broad s) and 9.90 (broad s,
1-16 Ipb"“ e fZ i  togetlier 1H); 8.36 (d, 1H);
Ca;la:;c:‘; 822 (@ 11 817 (m, 2H);
MEMYDatE YN | 7 60-7.51 (m, 3HY 542 (q,
ester 1H); 185 (s, 3H); 149 (d,
3H),




propi onyl am no)- and 9.70 (broad s, together
phenyl]-3H 1H); 8.51 (s, 1H); 8.36 (s, 1-20

i mdazo{4,5- 1H); 8.18 (s, 1H); 7.81 (s,

bl pyridin-6-yl]- 1H); 7.69 (s, iH; 7.48 (t,

- woS@khanic acid iH); 4.94 (m iH); 3.66 (t, pdip@R6RAYIssH
ester 12H); 3.27 (s, 3H); 2.60 (t, 2H); 1.29 (d,

6H). tetrahydrofuran (THF)SSfff WO 2006/ 066914

PCTI EP2005/.013851 -59- EXanple 1-21:

(2- Phenyl - 3H i mi dazo[ 4, 5-b] pyridin-6-yl)-carbanic

agkdndiE) 1 1- met hyl - but - - enyl %SWRdSZ ny Melting
3- pent en{ 25ywstemabic §8mempl in . e
r{LEﬁEnr 0 rgt__v)g_a:g were t a agz ad ~t 0. . l: + KW QWHELC)

1,1' -carbonyl -di i m daz H(460 Wiz, @«PW@)\VX/‘@%I srrrlrlgd aft
(2) Cthfl "szspheﬁg 3}%12 13.25 (broad s, 1H); 9.85 (0. 38
pheny i b ri .
mol, ) i{n & a?ﬂ%% %O% ﬂ%&nggsg {e m&:) wer e
added? and bheyridindg-yhe >8|1$ r(é,d3H§le7rS5ni(l§ht3H%»t room
F'elrr{)er agurecarga.\tr%kaéfﬁ@ltte 4‘9@5§madgﬁdl 31 I(hﬁ QH?U pi tathle
iltered| an | washe oroughl y
Wi th wat ér Cﬁﬂﬂb"éﬁﬁgr 1%1 3 %gﬁ 6ur| %dls Hy
chr omat ogr aphy. 10 Yi 142 gunigd). " H-NI\/R (400 _MHz,
D6-DVBO) | S = 13.08 (b MHle))e—DQAS@) @brjoad s,
1H); 8.3% (2Phebi)3HS. g@g;jb ) 59- 7, &0 (m 3H) ;
5. 77 (m 1Hhidyyfrfs(dd] dgfg 7:b *‘;ﬁ) @ﬁa 1.67 (d.
3H); 1.34 he bW tegetesta s obtai nef
&vgpﬁégf?wﬁa ;

n aRal ogo $ (§lessy, ished(nh,03HRXa8¥Yl € 15
1-21: Exctmaﬂanﬁcaiﬂ 1,3-

2- Phenyli- 3 4} 6088 A% e )i 1884 bani ¢
acid 1, 2-d|(![rrilfeﬂtgqylf'i |yl lééi(lgri"iﬁi—ﬂ&lﬁ/z)n(} B (MHz,
D6-DVSO) ;] S = § r45 (b1 9agsd, 3@)%91;3(@@{)( brdad s,

{ oget her |i IHZ)LP}@: ?; w ?‘Q@ Kty ) g“)“%a%r?d%roig 20 (d,
| oget her 5118.44 (IbH)ad 5) 28d (B-02H); 5.03
o i b |a. dideeotizry TordR (Stoge@H) 1% B [(d, 3H).
1-19 bloyridin-6-y1)- 1\ ad s, 1H); 8.38 (s, 1H);
carbamic acid 1,2- 818 (s, 3H); 7.54 (m, 3H);
4.67 (m, 1H); 1.95 {m, 1H);
1.21 (d, 3H); 0.95 (d, 6H).
(400 MHz, D-DMSO): 8=
{2-[3-(3-Methoxy- | 10.16 (s, 1H); 9.83 (broad s)
propionylamino)- |and 9.70 (broad s, together

phenyl]-3H- 1H); 8.51 (s, 1H); 836 (s,
1-20 imidazo{4,5- 1H); 8.18 (s, 1H); 7.81 (s,
b]pyridin-6-yl}- | 1H); 7.69 (s, 1H); 7.48 (t,
carbamic acid 1H); 4.94 {m, 1H); 3.66 (g,
isopropyl ester 2H); 327 (s, 3H); 2.60 (t,
2H); 1.29 (d, 6H).

dimethyl-propyl

ester

tetrahydrofuran (THF) fff



10

15

20

m xture was evaporated, ,re- d<

WD 2006/ 066914 PCTI EP2005/ 013851 -60- Exanple 2-1:
{2-[ 4-(2-Deet hy{am no- et hoxy) - phenyl ] -3H i m dazo
[4,5-b] pyri din-6-yl }-carbamic acid isopropyl
ester a)

woR#slodso{6- Br omo- 3H i m dazo[ 4, 5- bl pyri di n- 2-BdTyERNENE3SH!

| -ethyl}-diethyl- 5 amne 3.31 g

5- br ono- 2, 3-di am nopyri ding.and 3.90 g

4- (2-di et hyl am no- et hoxy) benzal dehyde in 120 m

ni trobenzene were heated to 140-150C for 24 hrs. The
Balnw#al-2%as renoved by vacuum distillation. The

'r(fg*gd{é,f? 3%% Qalzﬁpﬁi LHﬁ-@Umﬂrbalﬁﬁ%hagE) ﬁmtﬁvlllsusz-ude

I SO by filtration an shed _
P‘FV fdtighly 10 with nore ethyl acetate. Yield 1.45 g
b) '

%2 Lé?)ggengié\% Plé(b %Mole)t xhq)ﬁﬂ)d'rpm@lﬁlwo]rﬂeﬁﬁhk Wedazaled a0 O

t he
éf%gﬁﬁlﬂg bl 16&51)01“24 mmdam&l%’%w tg'&’ﬁ’gatm/&)‘ T2
agdeghaiyl-oy-iaddpefs, %bl]pfyatﬂle—ép)éﬂmah)lﬂﬁ&tremahd 8 @5l N-
ﬁ-r B‘ér é)){%“? e NI\I o ad et LA ehevasede 8ol dvr A E@ﬁﬁ@@’m
ass ‘vi-a mcr ven
Fopesittiee] miptag %aﬁﬁ% S A B B e
WiatHaed et bapghbl with whttemddtheaad] fugherporificdby, chiferatpgrapltiue
was transferred in water onto a short colum of RP
S{C- 18) silica and eluted with water. Evaporation of
#Mgent gave 105 ng of the title product 20

(2-[4-(2-D et hyI am no- et hoxy) - phenyl ] - 3Hi m dazo[ 4, 5-
bﬂiﬁwm wmc 13&)@I(gmhémmpykl asbAN's, 190Q 35
P L N K e Ty L e

67 od, 38d)1Ms sl 3).on of isopropyl chloroformate in
toluene. Stirring was conti nued for 15 hrs The

din
F RO PIe e B CBhE R e B S TP Eple
qtarering for 1 hr at room terrperature the m xture
was agai n evaporated and the residue purified by
pr epar ative HPLC-M5 (MeOH H20/ HOAc el uent). Yield 41
ed acetate salt of the title product. WO
mm%mmﬁ%[gaﬂmi@&@-&ﬁ?@arbamm acid 1,2- dxmethyl~ally1 ester

'H-NMR (400 MHz, Ds-DMSO): & = 13.45 (broad s) and 13.00 (broad s, together
1H); 9.93 (broad s) and 9.80 (broad s, together 1H}; 8.37 (d, 1H); 821 (d) and 8.16
(d, together 3H); 7.60-7.51 (m, 3H); 5.23 (q, 1H); 5.03 (s, 1H); 4.90 (s, 1H); 1.78 (s,
3H); 1.36 (4, 3H).



10

20

25

-61 '"H NWVR (500 MHz, D6-DVSO): 5 = 13.00 (broad s,
1H); 9.66 (broad s, 1H); 8.32 (s, 1H); 8.11 (broad
d, 3H; 7.11 (broad d, 2H); 4.94 (m 1H); 4.11 (t,
2H); 2.82 (t, 2H); 2.58 (m not separated from

WODMB@K691d.. 29 (d, 6H); 0.99 (t, 6H). The fol bowkrgisnissst

exanpl es were obtained in anal ogous fashion as
described for 5 exanple 2gl. WO 20061066914
PCT/ EP2005/ 013851 -62 Exanpl e- Systematic 'H NWVR

Melting point No. Nanme (C) (400 MHz, D6-DMSO): S=

ERamplePHe oads) and 12.97 {2-[3-(2- (broad s,
t{219@tf—‘Efetﬁlywrmp9—-6&1%ﬂ)ﬁﬁ{eg?]%H-r(r@d&@@Sj)b}_]@mmg_éﬁﬁI h0ad

et hoxﬁ t oget her
ﬁﬂgﬁi?i’j"l% Stef s, 7.79 (broads) and 7.74
i m dazol[ 4, 5- (broad s, together 7.47

) py[mcélmoﬁo;eﬁ.mamowlk% fidihlpf gmghém%ﬁtﬁﬂ%m Vi

carbam c acid I sopr opyl
&%y 3. 72 (broad s 2H) 3. 32 (s, not separated from
H20): 1.29 (d, 6H). {2-[4-(2- (400 M4z, D6-DMSO):
931 t@?ﬁ%mﬁz §-Qi12{nlﬁh idfie aﬁ‘rﬂi 9389 (Qr 0@@2 di%thgﬁf@ﬁ)o—
f%ﬂx’ggﬁ ge@é H%M 2%2%')2 m&ol?c}w%% 2‘{5’f64heép H o %ﬁf] ?ﬂ C {%24%11'3
4he @Dl(dm wavremoveddiypyprivdi Ais@lagibg.-Th kfsidusd wis)dlépbm@am ghyl

2ite 3nd %le Ganb 9fed@aamsdm&1§ted 'B?tﬁltﬁﬁiaﬂraﬂﬁ%sﬁédoiﬁb%gﬂﬁr
Bérgpro%th ester .28 (d, 6H). "[2-(3-Nitro- (400 ,

Yield1.45¢
b) 2-{4—(2-Diethyiamino_—ethoxy}-phenyl]-3H—imidazo[4,5-b]p)rridin—6-ylamine

To 250 mg of the product from example 2-1a} in I ml N-methylpyrrolidone (NMP)
were added 32 mr; copper sulfate pentahydrate and 3.1 ml conc. ammonia. The
mixture was heated in a capped glass vial in a microwave oven at 151 °C and 18 bar
for 5 hrs. After cooling, the mixture was diluted with methanol, filtered, and
evaporated. The residue was transferred in water onto a short column of RP (C-18)
sitica and eluted with water. Evaporation of the eluent gave 105 mg of the title
product.

{2-(4-(2-Diethylamino-ethoxy)-phenyl]-3H-imidazo[4,5-b]pyridin-6-yl}-carbamic

acid isopropyl ester

100 mg of the product of example 2-1b) in 4 ml dry pyridine were treated at room
temperature with 0.92 m! of a 1M solution of isopropyl chloroformate in toluene.
Stirring was continued for 15 hrs. The mixture was evaporated, re-dissolved in 3 ml
methanol and I mi of conc. ammonia were added. After stirring for 1 hr at room:
temperature, the mixture was again evaporated and the residue purified by
preparative HPLC-MS (MeOH/H,;0/HOAC eluent).

Yield 41 mg of the acetate salt of the title product.



phenyl )-3H 13.48 (broad s, 1H); 9.74 2-4

i mdazo[4,5- (broad s, IH); 8.94(s, 1H); 8.53
bj pyridin-6-yl']- (d, 1H); 8.34 (s, 1H); 8.28 (m
carbamic acid 1H); 8.16 (s, 1H); 7.80 (t, 1H);

wo 2086@%opy| ester 4.86 (m 1H); 1.21 (d, 6HPCI[ERAEH013851

(400 MHz, D6-DVMSO): 6= 13.14 (broads) and 12.70 ph
yl Adarolin-4-_ phenyl)-3kk (broad s, together 1H);
9.74 ph 2-5 imdaz3H - (broads) and 9. 62 (broads

together I H; 8.29 (s, 1H); 8.06 bjpyridin- -
EYNBHY (mocmaﬂ IRHPMEORI(7113.0€ rrbuhs, eHuGHOS (pagpd 53%%8 32
((fb]gmgd§( d 2812711 b?@ﬁ@@ﬂ) £84 B, 1mf@ﬁ1d(t52H)4H)sz (t

S S itttk ‘R%%%“ L

(C) (400 MHz, D6-DMSO): 8= (2- Thi ophen 2 13.50

e i u$ fash isha; for
*é‘*’J ?@%?%ﬁﬁé‘%"é’%g‘ﬁ% ﬁ%ﬁ&fé?‘é“’i@ R T e 5.

etk 1H); 8.33 (broad d, b]pyridin-6-yl)



wolh@yuséds n- 6- yl ) -

1H); 8.12(broad d, 1 H);7.91
(d) and 7.84 (d,

ester
7.26 (m I1H); 4.93
(2- Thi ophen-3 vyl

i sopropyl ester
CD3CD) : S=8.26 p
2H); 7.13 (d,

broad _im da7n[ 4.5

phenyl ] -3H 2-

carbam c aci d isopropyl
together IH,; 7.78 (m 1H);
(m 1H); 1.28 (d, 6H)

car bami
[4-(4- Methyl i
Ye.i_.gx1l-y -
8 2H);

(s,
5.02 (

S, AI—I\

2.86 (hrnnd S

-3H 2-7 imdazo[4,5- mp. 342 C
(deconposi tion)
{2-

Cr@EPLR005/013851

1) (400 MHz,
2H) ;

8.03 (d,
m 1H); 3.45
AI—I); 2.54

DEpyiplet
sogﬁopy

N- Gystehat{s,
ester, Ex

3H) ;
nple 2 9:

c

3 e O

Ar kahing paiat d
(om

rlyUl oxy==et
1} - carbam c

{3-(2-|(Tetrahydro-
ni i dazqf 4, yri
escri bgd f@ Bl anplle
di am nopynMF‘ﬁé’“fénd
8- [ 2- (Tet r abdx0- pyr
WO 2006/
2.2

-

4

imidazo[4,5-
b]pyridin-6-yl}-
carbamic acid

isopropyl ester

VAR
jpyriam-ZbeyshdJsow)xd er.byl ]t
S8 €

T'om 5¢

06[9%%%]_@%‘1‘[/ & P(%M 99‘@’&5&1(1 s}and 7.74

Jl""l' | ll] Ud.L

Py S@sder

Teny

v

i)
n?ac%' t%?étﬂé’r 1
{broad s} and 9. 689 (broad s,
atogcthat|1603)8.376(6, 1) 8. 18

(broad s, together 2H); 7.47
(m, 1H); 7.31 (m, 1H); 4.94
(m, 1H); 4.21 (broad s, ZH);
3.72 (broad s; 2H); 3.32 (s, not
separated from H20); 1.29 (d,
' 6H).

f4-5=b1pyr

Org
SIS

)
phenyl ) - 3H
bar ed as

br ono- 2, 3-

nzal dehyde.

{2-[4-(2-
Methoxy-
ethoxy)-
phenyl]-3H-
imidazo[4,5-
b]pyridin-6-yl}

carbamic acid

2-3

isopropyl ester

(400 MHz, De-DMSO): §=
9.80 (broad s) and 9.65 {(broad
s, together 1H); 8.32 (s, 1H};
8.13 (m, 3H); 7.14 (m, 2H};
4.94 (m, 1H); 4.20 (broad s,
2H); 3.70 (broad s; 2H); 3.32
(s, not separated from H20);
1.28 (d, 6H).

[2-(3-Nitro-
phenyl}-3H-
iridazo[4,5-
b} pyridin-6-yl}

carbamic acid

2-4

isopropyl ester

{400 MHz, Ds-DMSO): 8=
13.48 (broad s, 1H}; 9.74
(broad s, 1H); 8.94(s, 1H); 8.53
(d, 1H); 8.34 (s, 1H); 8.28 (m,
1H); 8.16 (s, 1H); 7.80 (t, 1H};
4.86 (m, 1H); 1.21 {d, 6H).

| phenyl)—3H-
imitdazo[4,5-
bjpyridin-6-yl]-

carbamic acid

isopropyl ester

(400 MHz, Ds-DMSO): 6=
13.14 {broad s) and 12.70
(broad s, together 1H); 9.74
{broad s) and 9.62 (broad s,
together 1H); 8.29 (s, 1H); 8.06
(m, 3H); 7.09 {d, 2H); 4.93 (m,
1H); 3.76 {broad s, 4H); 3.27

(broad s; 4H); 1.28 (d, 6H).




-64 b)
{2-[3-(2-Hydroxy-ethyl)-phenyl]-3Himdazo[ 4, 5 b] pyri
din-6-yl]-carbamc acid isopropyl ester 210 ng (0, 62
nmol ) )
WO 200p86602L (‘Tet r ahydr o- pyr an- 2- yl oxy) - et hyl | - BRERNS033851
i m dazo[ 4, 5-b] pyri di n-6-yl am ne were dissolved in 2
m dry N-nethylpyrrolidones3 5 (NWP) and cooled to O
C. O, 683 m of a IMsoI ution of iso- propyl
chtoroferate—in—tohuene \u 663 IIIIUI) wete—added—art
sbmplng wagsteRatici njed for 1Q gigg at 0 C arMeltipgpoint
f uridier |3 hrigamé rogm t enper ature The sol vent@cuere |
removedjunder vacuum @B(‘ijl\lﬁ faken up 1n 3
m met hanoband 1 m [co ni a. The
m xt ure v&@\?‘%1 stirred|fon3.0 Efrmfais)la%iﬁ@%ﬂper ature
before it o evaporat(acd,ad;'h@gea{&rﬂgglme was purified

by chrofat ogt-aBhy or at e met hanol
t89 SR hiea by

m xtures, ividksliapg 95 L ed

Dty oMb ‘s;‘;’fz‘éz‘iiig’ﬁ;?&“*fism 1,

r eerbarsic agidd | 9 9 £8,4 bk r@ ht)o ther 1H):; 8.35
(1 |O_||) - 1;') 8§<z(>19r39)(1|$_3ter1£*)c 4781(]%12 é;%é; . 4;;1H ' 1;- 46 (q,
exchang s with D20); zﬂ,ﬁ_’a@nﬁgi)(ms(dl'ﬁl—;{) 2 83 '(m 2H) ;

ZA) Xanpl € 3- 1.
[2(2- E%%Qq‘”’g‘ylcnn4y|) 3H i mi dazo[ 4, 5- b] pyri di n-
6-yi]-carbam-éHaci d; i sopropyl ester a)
6- Br ono Zqﬁlaiamjsyl pyridin-4-yl)-3Him dazg{ﬂﬁsz];py
ri dd-ne %h“ )r ono- 2, 3- di am nopyri ge and ¢
0.212 g %i '?_ngrl di ne- 4- car boxyl i c gonegtion)
heat ed i ncabgmp@ﬁ;lphlosphon c acid at 160 C W th
stirrin 15 rogﬁeﬁ&s The mixture was diljuted with
water a d | sqQl-yble|conponent s renoved by fiftration.
Wat er {g’(?atecifromthefiltrateadthe

resi due d| sMEﬁB{éd i m ﬁg? 5 %] nsol ubl e
conponentsseiL1 BV E’g—* Pf" iBhS4hd t he

filtrat e%a{‘)yL ed. .@5‘3(6@2&1)%@ (desji due was
washgd 3 ?%’ tzlm V\@@?(fmélm 349 @ebagdMi €l d 130 ny.

(2 (2-\ Oeﬁﬁéﬁi f’”%?ﬁ?%% oac}ﬁ»aﬁfég S b pyri di n-
6-yl - amij ne é)otal ne d {f r orfs:3Ha)- 3‘¥aﬁdd51é}mon| a anal ogous

to exanpl & 22M5F“Pyrification by

isopropyl ester

Example 2-9;
{2-[3-(2-Hydroxy-ethyl)-phenyl}-3H-imidazo[4,5-b}pyridin-6-yl}-carbamic acid

isopropyl ester

a) 2-{3-[2~ (Tetrahydro—pyran- -yloxy)-ethyl]-phenyl}- 3H—1m1daz0{4 5-b]pyridin-

6-ylamine

was prepared as described for example 2-1 starting from 5-bromo-2,3-
diaminopyridine and 3-[2—(Tetrahydroépyran~2-y10xy)—ethyl]-benzaldehyde.
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chromat ography on silica in nmethanol /

di chl or onet hane m xt ures.

[ 2-(2-Met hyl - pyridin-4-yl)-3Himdazo[ 4, 5-b] pyridin-6
-yl]-carbam c acid 5 isopropyl ester Cbtained from

wo 3ookMgsoxnd i sopropyl chloro formate anal ogomsatreosoi3ss:

exanple 2-1. 'H NWMR (400 MHz, D6-DMSO): S = 13.74 (
broad s) and 13.29 (broad g, together 1H; 9.90
(broad s) and 9.75 (broad s, together IH); 8.64 (t,
1H); 8.43 (s, IH; 8.24 (s, 1H); 8.02 (s) and 7.96
6)s (2-Bo@ejbxy-hyl)-Ph@ ] (0)-irsideol4,56] hdidirt- o g tcadbmmii¢) ;
4,,;%9@n éﬁ 16k, IH); 2.58 (s, 3H); 1.29 (d, 6H). The

FoI TR Rg

exanpl es were obtained in analogous fashi on
as described for exanple 3-1: Exanple- 1. Systematic

N@”Bneﬂ (shd2  nivaol) ( 2Q8-[MiPetrabpirDiyiptn:-2-Foxi) 58 -pHengl)-3H-
%?ﬁg dmt 84 Iﬂhﬁrwe]'%_%rsso ved 1 m 2 ml d Xneth#gyrrohdone

e atin; émﬁ%ﬁdaw[amsoaqwﬂ Hsprpre! flggiafarape in

EbH)ene 0,684 rhspl) arck LdddDar(dsstirring Wascantiramil €ordSingin at 0 C and
|
gﬁ‘ %%'El—%ﬁ% }1 %_é’tgl%%gle%m%&turg '1413 sglvgh% (v@e rlg_bmveg Lﬁlﬁ&e\';acuum

the 185218“3 (cz&:en RN 3 iy 3 am dljsm ugomgnggoma The
ﬁhﬁ@:adws)smﬁrﬁdi f&. UV 8r @braoaﬂtempefaﬁir(e Defdet Ety\).ras uifpmmatéd. The

gﬁé h«;% aéﬁﬁed Z:EF? atokrzp’gl)hy &l §ili€s in e’ély’l; acetate mcthanol '

e yieling 3 e 6L %%F%%Yéawam%c?wowb 7. 40
(broad d, iH; isopropyl ester 4.94 (m 1H); 2.59 (s,

M%}EZ&) 1]\49‘1 DY stdﬁDszoq%@)@g%a 1Sl (ERZQARE Q1138941
Systemat’i.c I\Il_a I\I{B

(broad 5) angB 68 (bro s, together 1H); 8.35 (d 1H); 8.17 (s, 1H); 8.03-7.96 (m,

2H); 7.46 (q, IH) 7.38 (d, 1H); 4.94 (m, 1H); 4.71 (m, 1H, exchanges with D20);

3.69 (m, 2H); 2.83 (m, 2H); 4H); 1.29 (4, 6H).

Example 3-1:
[2-(2-Methyl-pyridin-4-yl}-3H-imidazo}4,5-b}pyridin-6-yl}-carbamic acid

isopropyl ester
a) 6-Bromo-2-(2-methyl-pyridin-4-yl)-3H-imidazo[4,5-b] pyridine

0.30 g 5-bromo-2,3-diaminopyridine and 0.212 g 2—meﬂ1ﬂ—;ﬁ3"rﬁdine—4—ca‘rboxylic
acid were heated in 3 g polyphosphoric acid at 160 °C with stirring for 16 hrs. The
mixture was diluted with water and insoluble components removed by filtration.
Water was evaporated from the filtrate and the residue dispersed in pyridine, Again,
insoluble components were removed by filtration and the filtrate evaporated. The

obtained residue was washed thoroughly with water and dried.

Yield 130 mg.
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No. (400 MHz, D6-DMSO) : S= 13.35
[2-(4-Nitro-phenyl)-3H (broad s, 1H); 9.85 (broad s,

-1H); 3-4 imdazo[4,5-b]pyridin-6-yl]- 8.43 (broad s,

5H); 8.26 (s, iH); carbamc acid isopropyl ester 4.94

WO pMgp/0d6pt, 1. 29 (d, 6H). (400 MHz, CD30D) : ESAVEPAPFOLESI

(2- (1H Benzoi m dazol -5-yl)- 1H); 8.33 (m 3H); 8.10
(d, 1H); 3-5 3Him dazo[-455-b]pyridin-6- 7.80 (d,
1H); 5.03 (m not yl]-carbam c acid isopropyl

ted f H20) ;1. ter 6 (400 Mz,
‘%Eug—gj%le?hyszgrgdr?ss%-ﬂ%éﬁclmlwpﬁa%ﬁr@ﬁéﬁﬁxﬁ?a}m% (br oad
s, 8.20 (d, 2H); 8.02 3-
b@eame ?;L ?g%ﬂr Ry bhilk3af d%aiogo&s% %mg&egrﬂﬁrgar%ﬁaagn by
@%ﬁteﬁapw siljca gpmgabgnol bﬁ%sm’ X oes. ,
[ 2- (6- Mor phol i n-4-yl - (broads 1H); 8 91 (s, 1H);

ﬁ?&gﬁ% et {g‘é Wd%&gais g,d,,% #ﬁé gqﬂg&?&%&iaer

ipereRy} efter, 5- b] pyri di n-6-yl]- carbanmic acid i sopropyl
ester 1H); 3.72 (broad s, 4H); 3.60 (broad s, 4H);

(%Eta‘?lﬁé Er/glin%)—?bg u P&%B‘ﬁ% lpglh @r?_\]/’? for%me analgl%ms fo N ﬁegylr idin

-6-yl]-car bam c acid isopropyl ester 5 a)

2- (VRO WS I aDlyisoptteny .y 4 Gbivad s)endH3i2eri(siaad§, dodatie}
B oo Broda O ?%d?g 7 B Al \BeendhtHAu ( ees A0, i)l 854

nzoi ¢
Lo RS [hond £ O8th doativt HEGL B4l st @ tgeether L1 4.95
G, 1 1H)] 2058 (6,GE)LR2M s 6HThe ni xture was cool ed and

- poured into water. The pH was adj usted to 4-5 by

addi.ti on of sodi um hydroxi de and the precipitate
T folleving e9mpies tvet i Bfeinefhi pRalegont iAo deaeritng for

&Q&@fe@ﬁﬁ9l4 PCT/ EP2005/ 013851 - 67

Exi;r;ple- Systematic Name 'H-NMR
L .
{400 MHz, Ds-DMSO): &= 13.58
( s) and 13.10 (s, together 1H);
| {2-{6-Methyl-pyridin-3-yl}- | 9.85 (broad s} and 9.70 (broad s,
_ | 3H-imidazo{4,5-b]pyridin-6- | together 1H); 9.24 (s) and 9.19 (s,
32 yl}-carbamic acid isopropyl | together 1H); 8.42-8.34 (m, 2H);
- ester 820 (s, 1H); 7.46 {t, 1H); 4.94 (m,
1H); 2.56 (s, 3H); 1.28 (d, 6H).
(400 MHz, Dg-DMSO): 8= 9.83
| {broad s) and 9.72 (broad s,
[2-(3-Methylsulfanyl- together 1H); 8.37 (s, 1H); 8.18 (s,
phenyl)-3H-imidazo[4,5- 1H); 8.04 {(m, 1H); 7.93 (m, 1H);
>3 b]pyridin-6-yl}-carbamic acid | 7.50 {m, 1H); 7.40 (broad d, 1H);
isopropyl ester 4.94 (m, 1H); 2.59 (s, 3H); 1.28
(d, 6H).




was stirred in 50 m pyridine at 60 C, cool ed and

i nsol ubl e conponents renoved by filtration.

The

filtrate was evaporated and the residue used w t hout

further

purification in the next steps.
wodoftfiosedgo purity 5 b)

Yield 0.656
PCT/EP2005/013851

2- (4- Met hyl sul f anyl - phenyl ) - 3Hi m dazol[ 4, 5- b] pyri di n-
6-yl -amne 0.656 g of the_gitro conpound from exanple

4-1a) and 0.326 g of powdered tin

m._xture

of . 20.mM water..and -1

wer e suspended in
0 M conc...HA and

5t Efdngfle-at

tor mt 9
0 g

80 C. After 3 hrs
nper Syee@aticghNeme ed w

he m xture was cool ed
th 50 m H-hdhanol and

H-tefed:
nvat er and
anmoni a.  F
pff gyer 2
Pvapor at eo
i chl or ond
bf silica.

Fhe—f+trate—was—fur
10 adjusted to pH -1
es W-H-Ngrcpbﬁ@iymﬁt e
SIT .S a
i £26) o ¢ VP
t pehranioacid ippropY!|estey
The filtrate was fi

TR A
{asaday aang.a‘si {btadedlH);
R e
o 9bHed Hiph-& Gvei)-a pad

hal | y evapor ated and

he residy
puri ficati
0% puri ty
2- (4- Meth
16-yBP-car
exanpl e 4-
N- met hyl py
D. 08 m of

{

(

e used as such wtho

on for the next step
[2-(1H-Benzoimidazol-5-y1)-

{)ﬂmj fdam{lé,f)m_]?ﬁwiﬁ-ss
am ¢ .aci.d_ . r QRY
18] iR Gacid Bkt
rrolidonestef NMP) and

a 1M sol ution, of i

app i, Bom g7 a7

1H); 8.33 (m, 3H); 82‘8 {d, 1H);
7801 (thzapd; S5.48 pim,l didd
I 0
F]seg:?r%&% ?F%F\;TQIZH), M35 {d,
8dbl ed in an ice bath.
sopropyl chloro 20

ornmate in
nMn, the t
\fter anot
and tle m
enmoved un

D6- DVBO)

the
br epar at | Ve HBEES R SPEPY S

Toluene were added.
enperature was raise
Her(43uHimoylphenyli-3o
Xt A£20VES b Fytimeslyl30
der, vacuum and

6= 13.40 (broad._s) a

b ST LhLoBY Tl 7T
O room rat ure.

orowhadRbat ke l® ZAH8d? |
(d, eH)T B@2 S@h, Vedit spaeiee

Eob R TR Y e,

MHz,
nd 12. 92 (broad s

1
{

(
[

oget her
3. 16- 8. 10

s, 3H);

2- (:3) km
dazol 4, 5-

1
PCT/ EP2005

1H); 9.75 (broad s,
(m 3H); 7.43 ( d, 2
- 28(4-tb-MIPholiMQ-2006
/013851d
no- pAEhy L 1l
bimgazo bt b frygitin=Gah b

carbamic acid isopropyl ester

PR |

LHop MHE3AD(DMIbD: 5= 9.69
"Qg%%’flg‘llé)%m ) imy2836
b (syand 8.26 (d, together 2H); 8.10

(s, TH); 7.01 (d, 1H); 4.93 {m,
LG 39 dptSaPLoRY), 3.60
(broad s, 4H); 1.28 {d, 61).

Example 4-1;

[2-(4—Methylsulfanyl—phenyl)—3H~imidazo[4,5—1)]pﬁidin-é-yl]—carbamic acid

isopropyl ester

a) 2-(4-Methylsulfanyl-phenyl)-6-nitro-3H-imidazo[4,5-b]pyridine

1.0 g 2,3-diamino-5-nitropyridine and 1.125 g 4-methylsulfanylbenzoic acid in 20

ml polyphosphoric acid were heated to 160 °C with stirring for 15 hrs. The mixture

was cooled and poured into water. The pH was adjusted to 4-5 by addition of

sodium hydroxide and the precipitate collected by filtration. The filtration residue
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ester 89 ng of the nitro-phenyl derivative from
exanple 2-4 in 5 mM tetrahydrofuran 5 (THF) and 5 m
nmet hanol were hydrogenated over 33 ng 10%°d on
charcoal at roomtenperature for 45 nin. The

WO 2086/8069%t was filtered off and washed with PGREBAASIIISST

The filtrate was evaporated and the residue purified
by chronmat ography on sil-i&a in nmethanol /
di chl or onet hane m' Xt ures. Yi eI d 45 mg 10 ' H NVR-(400

MHz, = 13, 2 12. 78 (broad
wes figgRimal e ﬁ}dm‘gatfé’ E‘ﬁo %{f@ﬂge WR%F%%&“-‘%OVC
o getakien. Thd) filtBte3@ad bnapahtes], anlll—phe 8s1duke (sd witidut firthds
: 1H); 7.20 (m 1H); 6.70 (d, 1H);
é%%” "Zhdﬁgtgf"w%ﬁ’)S 4.93 (m 1H); 1.28 (d, 6H). The
foll ow ng exanpl es were obtai ned in anal ogous fashion
‘E\iﬁld(ﬂ)&‘ﬁGgiebﬁl%f)mity 15 exanpl e 5-1: Exanpl e- No. '
Systematic Nama H-NI\/R [2 (4 Am'no phenyl)-3H (400
5- dl n- 6-
‘t)@r%""%‘ﬂs‘ﬂ%"ﬂ'ﬂh '(%Ir 6%1‘6‘3@ 2 @WB}‘P %’X “H8ifc acid
6. 80 (broad s, 2H); 5.00 (m isopropyl ester
(F§§6 égpﬁnr C$I{:1 dﬂzﬁam e;:argé'le 4(By aRilp. 32g§ml}ﬁd§ecﬂ-tm
am.n Ef’aﬁl;ntu

a
HSTF SEAPRR 9/111 # MEXHEEGH; 20 “élc‘”i'*’der ﬁ“?&alﬂéﬁﬁ{“ ETEQ‘ é}“d srefrt 59
Wl. Aftee 3pgnrodieahixfuremaexaiyl ® Hoin trerperadirgsbluiegdwitin 50 ml
Hleth?%%i ﬁgﬁmrwtggdﬁ1zﬁlet \év?scg%rﬁelr" mhﬁzgvg@ CEg @qgﬁ gnd
afhpsehio Res™ Je?vg at“@a ofrtmPREy BETHE afeglgﬁ 84S g
filtererbofh anmla. smibll |piad obsilica, andrtierilaatnerecaddettdaftie résalue

069 PCT/ 05/0138 %4
Peiliret)e flgate s fyalihraRer réot e 138 upedl 2 Fgh W ighaps
(ubtlheqdzrffi)catamcfox&hsﬁe)(tlswpad s, together 1H); 8.57 (s,
1H); 8.45 (s, 1H); 8.27 (s, iH); 7.89 (broad s, 1H);

‘élF}fllQ%m E%P/opunty (t IH)’ S. 02 (m 1H), 2:19 (S',

%3(%% %a% Jtmo%alcmo%e%m% 09"l %ma%a %wrﬁore \9@: a pad

{2-(4-Methylsulfanyl-phenyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

‘isopropyl ester

30 mg from example 4-1b)-were dissolved in 0.5 ml dry N-methylpyrrolidone
(NMP) and cooled in an ice bath. 0.08 ml of a IM solution. of isopropyl chloro -
formate in toluene were added. After stirring for 30 min, the temperature was
raised to room temperature. After another 2 hrs, 0.2 ml conc. ammeonia were added

and the mixture was stirred 30 min. The solvents were removed under vacuum and

- the residue was purified by preparative HPLC-MS.

Yield 2 mg.

'H-NMR (400 MHz, Ds-DMSQ): = 13.40 (broad s) and 12.92 (broad s, together
1H); 9.75 (broad s, 1H); 8.34 (s, 1H); 8.16-8.10 (m, 3H); 7.43 { d, 2H); 4.94 (m,
1H); 2.57 (s, 3H); 1.28 (d, 6H).
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6H). 5 Exanple 7-1

[ 2- ( 3- Met hanesul f onyl ami no- phenyl ) -3Hi mi dazo [4, 5-b
] pyridin-6-yl] -carbamc acid isopropyl ester 45 ng
of the product fromexanple 5-1 were dissolved in 1

woodbisd1tNVP and cooled to 0 C. 18.3 ny PCT/EP2005/613851

nmet hyl sul f onyl chl ori de were added and the m-xture was .
stirred for 10 1 hr at 0 ¢ and another hr at room
tenperature. 12 0 (1 equivalent) pyridine were added
and stirring was continued for another 60 mn. After
slaplegry;of 0.1 m conc HCI , the sol vent was

V [ Ql the. r we. purifie
éﬁ".r"%n%?m‘?’g 4 BT S Rl D b O B oo ‘m‘a‘%‘e?‘f‘

PLR% ur es. eld 23 rTg 15 Melting point: mp. =244 C
Exarrple 8- 1

P/ﬁlt hﬁlrg uh‘n @al?gp ¥Ajo}n §>{+ mg)@t ‘32 15 ;41‘11? teQJagerL%irann

errﬁ Eund mh@@hyeﬁechyalmgam(tvrb%er@éﬁ% N%Ebpw ebprasl at
1@orm tempétathire |F6r0433 ehh@he canlstdivhe ditdryd fom irfdatvbdﬂed with

%e?ﬁan%f’%g Ak %%teﬁgpox{l cfﬁécf’lh‘étréq? Riedd c%rorpﬁo%ra%hy

SUSpPEeNsi 0 duct from
iof stiga ’ﬁ*imetbqf@hfl dehoremethrac &FXtPE?ém tenperature. After
3 hrs the solvent was renoved and the residue
%&@lﬁg by chromat ography on silica. 'H NVR (400

) *DMSO): 8=13.20 (broad s, 1H); 9.80 (broad s,
iH; 850 25 (s, iH; 839 (s, iH; 8.31 (d, 1H);
BH2AMRI 400 M}z, Be-88450)( 3 < 18.2280r6ads) 96d (1178 bkbad s, Dp&fter

O, 320 B0 M SORBLOSRINS oroc s, 1 14 e,
160y Bt 69 by EE By, 1H); 6.70 (d, 1H); 5.33 (broad s, 2H);
33 i(m vz opd (HeB)pyri din-6-yl]-carbamic acid

i sopropyl ester 210 ng Oxone were added to a

suspen5| on of 130 ng of the product from exanpl e

3hs fpipwits wramiieshWAG! Okiatred 1B amplogpisefushiq gs eseflmcb for
\wesné 51y ed at room tenperature for 30 min, then
evapor at ed and the resi due chronat ographed on

Example-No, | Systematic Name 'H-NMR

(400 MHz, CD;0D) : 8= 8.23

2-(4-Amino-phenyl)-3H-
[2-(4-Amino-phenyl) (broad s, 2H); 7.87 (broad s,

imidazo[4,5-b]pyridin-6-

5-2 o 2H); 6.80 (broad s, 2H); 5.00 (m,
yij-carbamic acid ‘
O ' not separated from H20); 1.34
isopropyl ester :
(d, 6H).

Example 6-1:
[2-(3-Acetylamino-phenyl)-3H-imidazo[4,5-b] pyridin- 6-y]}~carbam1c acid

isopropyl ester

10 mg of the product from example 5-1 were dissolved in 1 ml dry pyridine and 7 pl
acetyl chloride were added at room temperature. After stirring over night, the
solvent was evaporated and the residue dissolved in 3 ml methanol. I ml conc.

ammonia were added and the mixture stirred for 1 hr at room temperature.
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silica, eluting first wwth ethyl acetate, followed by
ethyl acetate / nethanol m xtures. 'H NVR (400 MHz,
D6-DVSO): S= 13.72 (broad s) and 13.30 (broad s,
together 1H); 9.87 (broad s) and 9.73 (broad s,

wonegeedter 1H); 8.76 (s) and 8.69 (s, toget heeT/AR20bF 13851

8.51 (m-1H); 8.48 (s, 1H); 8.23 (s, 1H); 8.07 (m~
iH; 7.86 (m 1H); 4.95 (my- WUri); 2.51 (s, not
separated fromDVSO); 1.29 (d, 6H). The foll ow ng
exanpl es were obtained in anal ogous- fashion as

Rtié@p Moz, DxaisOe: &= 43 1E>£bﬁa@¢ & 1H:Vapgp g 1H); 9.92
Bsiedyahi o shap®adts) N tINQ. 1F008. 51 (s( OBH); 8l43-(€,410){ 400 (Mrig);

35 QL. 155 MELDaRgs L] Ayl St (B OA 31—1)"')1%8 @

ﬁfrﬁdazo[4 5- 8.12 (d, 2H); 4.95 (m 1H);
b] pyridin-6-yl]- 2.53 (s, not separated from

arb n} aC| d DMSO; 1.29 (d, 6H). isopropyl ester
0 MHz, D6-DVBO): 8= Met hanesulflnyl 13. 20
E%@d& snesallfgnylagma@php‘n@ﬁlﬂj‘mw B dapyrilin-¢ 1y} caghagyic
44 ispbpyl8stdr | M dazo[ 4,5- 8.21 (s, 1H); 7.87 (d, 2H);
b]pyrldln 6-yl]- 4.95 (m 1H); 2.82 (s, 3H);

carbam c acid 1.29 (d, 6H). isopropyl ester 15 WD
2006 pHbE pletupdTyERRoase §1 3e s dissolped inphmbdsy BIMP and cooled

(o ®heay Img thbtRY 61 R} 10813siSe érB)ddediaRd HreythiktueewRatiied for
ggl q OI °§ Elgxﬁ%tlherﬁgtaﬁ I'OOIIil Eem);:rera&urﬁ 1£ ul FI er%uxvglellt) gén%me were
%idaﬁf-msfmbg BRAFCBLRE qdrfgwwﬁmr AR min. z‘éfeg" dditonxf pphg)enc.
Ay 42 §AveRllwddBethoved under vacuum and the residue purified by
chromatography on C-18 RP silica in methanol water mixtures.

Yield 23 mg.
Melting point: m.p. =244 °C

Example 8-1; :
[2-(3-Methylsulfinyl-phenyl)-3H-imidazo[4,5-b] pyridin-6-yl]-carbamic acid
isopropyl ester '

97 mg meta-chloro perbenzoic acid (70%) were dissolved in 10 mi
dichloromethane and dried by filtration over sodium sulfate. This solution was
added to a sﬁspension of 150 mg of the product from example 3-3 in 20 ml
dichloromethane at room temperature. After 3 hrs the solvent was removed and the

residue purified by chromatography on silica.

'H-NMR (400 MHz, Ds-DMSO): 5=13.20 (broad s, 1H); 9.80 (broad s, 1H); 8.50
(s, 1H); 8.39 (s, 1H); 8.31 (d, 1H); 8.21 (s, 1H); 7.83-7.75 (m, 2H); 4.95 (m, 1H);
2.84 (s, 3H); 1.29 (d, 6H). '
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100 g, || H AETED0 vt ,(4%6%&35%3@{% b5 (5, 169

5 mxed in 3 mM dry THE and 3.45 ml triethylam ne
and 1.12 g phenyl acetyl ene were added. Stirring was
continued at roomtenperature for 12 hrs, then the
solvent was renoved and the. residue purlfied by

wohbm@sbsochr omat ogr aphy on silica in ethyl acetmiEeosfo13851

hept ane eluent. Yield 855 ng. 10 b)
5-Ni tro- 2-phenyl -1 H pyrr.alg[.2, 3-b] pyri di ne 0.843 ¢
potassiumtert. butylate in 15 m dry NV were
treated with a solution of 0.855 g of the product
wle 9- 1a) in 15 mM NWP. The m xture was

L EGy1s@koryR @ﬁm@% §.8lpyhidin6-91]- iR
rans P’rsed"g ?ﬂ@ short coi?tlun11!""of1ill i:a 1Q’}150 g silica.
PARFOBYISHSEt was el uted sequentially with heptane,
then heptane | ethyl 15 acetate 1:1. Product
aﬁﬂ&.@ oXb AW Lk Q&Jéd%‘§ smé&&mm@@ ERGE ARGbreXaR Qﬁﬁﬁtéf(gmple

resi q dBer%E ter. Flltratlo(£
Wals Hi ﬁ% i mFﬂ'éﬂ? i it |“6‘EFé T P e rves gHYe é‘bt‘%?f&
veinedeehetke Fo530 gniof thiet evipogeed amﬁd@t resighe chromatographed on
LE’*‘QG% ﬁrtmwtﬂ}l Qie@até’af&ﬂop«m b;dktﬁyﬁca&t@vrh{eﬂmgaqnmraf
from’exanple 9- "~ met hanol were
hydr ogenat ed 20 over 40 _rTg 0% Pd on char coal at
fmwmmemm U DMBIO) 2851 if2s(bropl @) anidxiB 30 ébmad s, together

ﬁc;%gs’m ane, atnB@ ﬁf(%y&}; td;géﬂieﬁ iy shy (HHhe aeé ?éfc@&hb’r

Sl gy THREdTs oS ge A o T sl

aH);@.diopoopepireed from R2BSOCR0.29dofH)t he product from
exanple 9-1c) were dissolved in 2.18 m dry NWP and
cooled to 0 C. One equivalent (0.607 m) of a 1M
sol ution of iso-propyl WD 2006/ 066914 -
PEH /fEIRRODS kDDRBS 1 were 7ébtght i faorlnguve fashidrokudaeribsr for
q,gtglegjﬁopvw se and stirring was continued for 10 min
and another 3 hrs at roomtenperature. 0.5 m
thanol and 0.-.5-m—conc—anmri-a—were—added—and—the
hixetiple fwas stirred fai 1 hr LLogm tenper avleltieg
Fi ngl,| y |t ESEBAYet B were renp der vacupghemed)

D. 51 ( brioadetbanedionyl8. 28.86s{broad s, 1H}); 8.42
’ phenyl)-3H- (broad s, 3F1); 8.24 (s, 1H);
8-3 imidazo[4,5- 8.12 (d, 2H); 4.95 (m, 1H);
“b]pyridin-6-yl]- 2.53 (s, not separated from
carbamic acid DMSO); 1.29 (d, 6H).
isopropyl ester ,
[2-(4- (400 MHz, Dg-DMSO): 8=

Methanesulfinyl- 13.20 (broad s, 1H); 9.80
phenyl)-3H- (broad s, 1H); 8.37 (m, 3H);
8-4 imidazo[4,5- 8.21 (s, 1H); 7.87 (d, 2H);

bipyridin-6-yl}- 495 {m, 1H); 2.82 (s, 3H);
carbamic acid 1.29 {d, 6H}.

isopropyl ester
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1H); 8.07 (s, 1H); 7.92 (d, 2H); 7.46 (t, 2H); 7.34
(t, 1H); 6.89 (s, 1H); 4.92 (in, 1H); 1.28 (d, 6H).
10 Exanpl e 9-2:

{2-[3-(2-Met hoxy- et ho) cy) - phenyl ] -1Hpyrrol of 2, 3- b] py

WORGI0FRI6L y| | - carbamic acid isopropyl esterPGYEP2005/013851

3-[3-(2-net hoxv- et hoxy) - phenyl et hynyl ] -5-ni tro-pyri di
-2-ylam ne 3-(2-Metho) cyret hoxy) - phenyl acet yl ene
(6.3g, 36nmmol) was added to a solution of 15

triethylamne (1.92n, 14mmol),
m&w %13 brono- 5-ni tropyridi ne (4g, 18mmol),

ey PRI3) Zrolo Hin38pmRLbamitchcidul LSk |
EﬂBSm%DI) fno 9ﬁﬁﬁgwguls tglipraarh;dr ofcur aor%)('%gOTL)r in the

dark. The m xture was stirred at room tenperature -

for-Nigg-hroyhenylathwanl-poidiedtylamiael i n vacuo and di ssol ved

in dichloronethane (150nm). The organic sol ution was

Wt vvater .5rrL I

25 B 2t d AR R A B R bR PERS, AT g Gui were
BYAegiith 3 mi/éwlmﬂ: wmrlathﬂa@z@ml Iids phpmirceftigraiwere
ddhRd r%ﬁﬂﬁg ARlcop@hile@\wt Bk ﬁm\s@anﬁé for a2 Bk, el thedbivarst @
% age ﬁnd thfﬁ 8‘)21“‘_’ 8?“{1%3)%/ -ﬂéﬂhecr}ll)ll.? };/lm oq551hca in eth% acetafe
hh@Ivueahtrerﬁe (4 29, 74%vyield). 'H NVR (400 M,
D6-DMSO): S= 8.89 (1H, d, j 2.7), 8.34 (1H d, 1

7.39.25 (1H, m, 7.35 (1H, d, j 8.0), 7.30
?Tﬁ)ﬂsatm 11.0, 7.6), 7.04 (1H, ddd.11.0, 2.6, 8.2),
4.15 (2H, t, 14.5), 3.69 (2H t, J4.5), 3.34 (3H, s).

M3-Nido=2 pESH)- 1 8 LAk blB.b)paRigd-acet oni tri l e) WO
2006/ 066914 'PCT/ EP2005/ 013851 - 73 b)

3- (2-nmet hoxy-et ho) cy) - phenyl | -5-nitro-I Hpyrrol of 2
-@‘ng pytaisdinnert. Petylatesin dmmlaky ﬁ&ﬁﬁ yRiedesated witdg solution of

él@ssigmnhé MRS ctEehe élxafnﬁpl@ $£)| ikl 5 e NMVIP. 3FP{e3m_€:t21re was stlrred
ge L"tooox%glgcra é’ }orpi;i%ney agtg 'E%” transéxt‘rgél E)m% aD M&)rt copum XL cam
i@tg salrrfyd’ﬂzsfmw@rft aﬂﬁd’eﬁeqﬁﬁqﬁwtfagy WﬁWﬁéa?WQWEPCPtW ethyl
Pdc¥tdI{-@. Ma8ud dealmth ficiéRwERrcollért dﬂoﬁfdsev&jbtﬁ*ﬁte& hﬁm the
Fe%td{xg EX?&%&% %tewa}isﬂu(%l%o? ag&j \‘Jaall g%%é ﬁiIE g rgsngilxet Y{l Wﬁtelr

a@éteata@ewﬁléﬁdqw/go FH%‘N@P P‘F‘i et hyl acet ate. The
organi cs vvere concentrated in vacua to 5% of their

I Gl na We was added. The
Sezls etngn% moéﬁg]pyd' R g'é’flﬁpf% ered and dried to
afford 2- [3 (2- met hoxy- et hoxy) - phenyl ] -5-nitro-1 H

200 mg of the product from example 9-1b) in 15 ml methanol were hydrogenated
over 40 mg 10% Pd on charcoal at room temperature for 2.5 hrs. The mixture was
filtered and the product purified by chromatography on C-18 RP silica in methanol

water,

Yield 107 mg

(2-Phenyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid isopropyi ester

130 mg of the product from example 9-1c} were dissolved in 2.18 ml dry NMP and

 cooled to 0 °C. One equivalent (0.607 ml) of a IM solution of iso-propyl
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10 pyrrolo[2,3-bl pyridine (1.3g, 83%. 'H NWR (400
MHz, D6-DMSO): S= 12.88 (1H, s), 9.04 (1H, d, 12.6),
8.77 (1H, d, J 2.6), 7.52-7.50 (2H, m, 7.36 (1H,
app. t, 18.1, -7.8), 7.18 (1H, s), 6.95 (1H, dd, |

wol28nsefle 1), 4.15 (2H, t, J4.6), 3.65 (2H, bcrdfebdo1sssi
355

3.25 (3H, s). Ms: M= (ES+) 314 (MtH),
(Mtacetonitrile) 15 c) )

2-[3-(2-net hoxy- et ho) cy) - pﬁenyl]-ll—l— pyrrol o[ 2, 3- bl pyr
i di.n-5-ylam ne To a m xture of

- zh[oaaféz&amatm@) l&:)ie atehoadyl}d rlhxpwsle nd sﬂitiring Grad lcblﬁjlqudJ ke[ 12>

|0 r I
wa@fe ran(rswu werh @dﬁfé(tami &b MIXH%%& %*Efec}’ pr 3t “toom
hetipesatuteh @mallpdheeshlana bdrk tranedd indeu ghiuGel drtciel('né Jresidue

oM d in vacuo and the 20 residue
&F}ggoﬂ\)’epggén etﬁ{/l acetate (30mL), washed with

- saturated sodi um bicarbonate (15m), dried over

NSO 40 rhé| t ered and concentrated in vacuo. The crude
product was purified by coI urm chrorrat ography (Si Q2

t at t
SHNMRIARR M1 Sl RB kD < AR IS s ol ) 6125%
Ilﬁl);ﬂS &7 W, aHI) ez (dl 286, 7.4000 2HR 5 .34 He, NMR 4,490, VHE;,4.92 (m,

39@7%?? 6 11.62 (iH s), 7.78 (1H d,1 2.0),

(214, m, 7.38 (1H, app. t, 18-0), 7.13
(1H, d, 123) 6.93 (1H, dd, 1 1.7, 8.0), 6.75 (1H,
mxﬂgﬂsm 4.8 (2H, br.s), 4.24 (2H t, J 4.6), 3.76

(E SRyl et i

{PPIPY{ SRkt hoxy- et hoxy) - phenyl ] - 1K pyrrol o[ 2, 3- b] pyr
i dine-5-yl]-carbamc acid isopropyl ester The above

%ﬂ}-@é’-g&%‘&%@ 10025 - W‘%@W hfted- é@ IPE% amine

ormate as scr for exdnp to yield
the title conmpound. 5 'H NWVR (400 I\/Hz, -D6- DMSO) : 8=
BA200ethsxy-dthxy) Qhérada(ckrpienaﬂ(ésig, ﬂﬂﬂ)mola w22addbd Ocadsohs:;on of

Itll-gth 1 Ql@ ( r‘,@ '14111"?& 1), 25 M 3- S%gr 1d1ne
ftatd® (QIABH, 2 abiilan, 7 Pamly i85
Uity PAETBPL Cstt. 3 e -z»? 1] w %wnon in

'Ehbydfr@isltelwhygroﬁ)@ﬂ]{)&k&)\nﬁ e ddok. aﬂ'h@dnxtﬁ}:eanalsﬁg@lt& room
f&/@ﬁ[%y;rﬁgrea%ord &3C LR’ Q" cox@eémw A Zacub X P! ssolved in
dichloromethane (150mL). The organic solution was washed with water (25mL),
dried over MgSO4, filtered and concentrated in vacuo to 20% of its original volume
and heptane (20mL) was then added. The resuitant yellow solid was filtered and
dried to give 3-[,3—(2—methoxy-eth0xy)~phenylefhynyl]-S—nitro-pyridin—z-ylamine
(4.2g, 74% yield).

'H-NMR (400 MHz, Ds-DMSO): 6= 8.89 (1H, d, J 2.7), 8.34 (1H, d, ] 2.7), 7.39
(1H, m}, 7.35 (1H, d, ] 8.0), 7.30 (1H, dt, J 1.0, 7.6), 7.04 (1H, ddd, } 1.0, 2.6, 8.2),
4.15 (2H, t, ] 4.5), 3.69 (2H, t, ] 4.5), 3.34 (3H, 5).

MS: M = (ES+) 314 {(M-+H), 355 {M+acetonitrile)
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- Systematic Name 'H-NVR No. point (C) (2-Phenyl-IH

(400 Mz, D6-DVMSO): 8= 11.94 (s, 1H); 9.45 (broad s,

pyrrolo[23b]pyr|d|n5yl) 1H); 814(broads
1.H; 9-3 carbamc acid 2,2- 7.97 (broad s, 1H);

WO ma&mﬁd 2H); 7.37 (t, 2H); 7.25 (t, PCT/EP2005/013851

di met hyl -propyl 1H); 6.80 (s, iH); 3.73 (s, ester
2H); 0.87 (s, 9H). (400 MHz, CD3OD) : S=
{2-[4-(2-Met hoxy ethoxy)-phenyl] -1H815 (broad s,
1H); 8.06 pyrrol o[ 2,3- (broads, 1H); 7.79 (d, 2H)
n2-13-( l]xpgthqnd'rﬂﬁh@cyylp]lenm peitedH-pHyelo, BoipyEding H) :
carbami c acid ethyl 4.23 (q)° and 4.19 (t, together

L AL RTRe i ST dde‘g'ég 2 Ajatipn o - 31
Mhbmgho:ﬁys:hth}alyﬂ@ngtrﬁmMnmyla@men&} 57%) Smpnaboin 2

MAixt R R rahyHofurkd 'afnﬂd{ﬁ?e't hfYide &m)(m&ﬁﬁtlﬁe was
lteggedﬁhg(? % for tlé gogr)s tl{l)en By tJtra )'(_ctrof{xran Was rex’novlelc_lbnh chuZ 1'I‘he

mixture was poured onto a pad of silica and eluted with ethyl acetate then 10%

" methanol in ethyl acetate. The organics were concentrated in vacuo to 5% of their

original volume and water (30mL) was added. The resultant orange solid was
filtered and dried to afford 2-[3-(2-methoxy-ethoxy)-phenyl]-5-nitro-1H-
pyrrolo[2,3-b]pyridine (1.3g, 83%).

H-NMR (400 MHz, Ds-DMSO): 6= 12.88 (1H, 5),9.04 (1H, d, J 2.6}, 8.77 (1H, d, J
26) 7.52-7.50 (2H, m), 7.36 (1H, app. t, ] 8.1,7.8), 7.18 (1H, ';),695(1}{ dd, f L.§,
8.1),4.15 (2H, t, ] 4.6}, 3.65 (2H, t, ] 4.6}, 3.25 (3H, s).

MS: M = (ES+) 314 (M+H), 355 (M+acetonitrile)

¢) 2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo{2,3-b] pyridin-5-ylamine

To a mixture of 2-[3-{2-methoxy-ethoxy)-phenyl]-5-nitro-1H-pyrrolo[2,3-

" blpyridine (7.1mmol, 2.2g) and iron powder (6.7g) in ethanol (50mL) was added

HCI {cone.) (0.7mL) and water (5mL). The mixture was heated at 70°C for 3 hours
then cooled and filtered through Celite®. The solvent was removed in vacuo and the

3 residue dissolved in ethyl acetate (30mL), washed with saturated sodium

bicarbonate (15mlL), dried over MgSO4, filtered and concentrated in vacuo. The
crude product was purified by column chromatography (SiO;, ethyl acetate) to
afford 2-[3-(2-methoxy-ethoxy)-phenyl]-1H-pyrrolo[2,3-b] pyridin-5-ylamine
(1.2g, 60%).

"H-NMR (400 MHz, Ds-DMSO): 8= 11.62 (1H, s), 7.78 (1H, d, J 2.0}, 7.53-7.50
(24, m), 7.38 (1H, app. t, J 8.0), 7.13 (1H, 4, ] 2.3), 6.93 (1H, dd, / 1.7, 8.0), 6.75
(1H, d, ] 2.0), 4.8 (2H, br.s), 4.24 (2H, t, ] 4.6}, 3.76 (2H, t, ] 4.6), 3.40 (3H, 5).

MS: M = (ES+) 284 (M+H)



pyrrolo[2,3- 6.98 (d, 2H); 6.62 (s, 1H); 9-5
b] pyridin-5-yl}- 5.96 (m IH),; 5. 32 (d, 1H);
carbamc acid allyl 5.18 (d, 1H); 4.60 (d, 2H); ester
4.12 (t, 2H); 3.71 (t, 2H); 3.38 (s, 3H. (400 MHz,

woRRsMeR : S= {2-[3-(2-Methoxy- 11.88 (s, ddhup:8bsAmssi

(broad s; etho)cy)-phenyl]-1H 1.H); 8.09 (broad s,

1H); pyrrolo[2,3- 7.92 (brgad s, 1H); 7.39 (s) 9-6

b] pyridin-5-yl}- and 7.36 (s, together 2H); carbamic

acid ethyl 7.23 (t, 1.H; 6.78 (m 2H); ester

Affg 952(-23&& Dlvfé).etﬂhﬁy) -phedsl]- (M-pyriakl]2,3-k] pldidirie;5-3 kedthamit 400

6. 8= 12.23 (s, IH; 9.92 (broad s; .

{SEPTOﬁl(ei T\/bthoxy 1H): 8.43 (broads, 1H):

et hoxy) - phenyl ]-1H 8.26 (broad s, iH); 7.73 (s)
BUE r- Bbe] 2imdio aﬁﬂl Zm?cO was, acilagét wiek i2igyopyl Thlbroformate as

ALPHldta gty iyt frerigdBlpdlpd e T 42 (M

ester (d, iH); 5. 46 (d, iH; 4.84 (d, 2H); 4.40 (t,
Z@NMﬁé&% Ntz D2BMSCO25-Pheoy{s; 1H) 9p21(bohd ;2 H3;8.2-(Broad

3ok} 8k Sarpabery BTG GaBELD P Igkher RT3 i) 092

(broad s, 2H); 4.92 (m, 2H); 4.20 (t, 2H); 3.71 (t, 2H); 1.28 {d, 6H).

The following examples were obtained in analogous fashion as described for

example 9-2:
E le- - Meltin
xampre Systematic Name 'H-NMR . 8
No. S - point (°C)

(400 MHz, Ds-DMSO): 6=

11.94 (s, 1H); 9.45 (broad s,

pyrr‘o%o{Z,?a- 1H); 8.14 (broad s, 1H);

9.3 b}Pym,im_?“yp' 7.97 (broad s, 1H); 7.83 (d,

catbamicadd 2= |, 0 57 (1, 2H); 7.25 (1,

1H); 6.80 (s, 1H); 3.73 (s,
2H); 0.87 (s, 9H).

(400 MHz, CDsOD) : 8=
8.15 (broad s, 1H); 8.06
_ (broad s, 1H); 7.79 {d, 2H});

pyrrolo[2,3-

9-4 blpyridin-5-yl}- 7.06 (d, 2H); 6.69 (s, 1H}

1423 (q) and 419 (g
together 4H); 3.79 (t, 2H);

3.46 (s, 3H); 1.35 (t, 3H).

(2-Phenyl-1H-

dimethyl-propyl

ester

{2-[4-(2-Methoxy-
ethoxy)-phenyl]-1H-

carbamic acid ethyl

ester




Exanpl e- Melting Systéematic Nane 'H NVR No. pviru (i
) (400 MHz, D6-DMSO): S= 11.89 (s, iH); 9.48
(broads; {2-[3-(2-Methoxy ethoxy)-phenyl]-1H iH);
8.11 (broad s, 1H); 7.94 (broad s, 1H); 7.41- 9-9

wopysmebn| 2, 3- 7.38 (m 2H); 7.24 (t, 1H); PCI/EP2005/613851

b] pyridin-5-yl}- 6.81-6.78 (m 2H); 4.07 (t, :
carbanmic acid isobutyl estmr 2H); 3.78 (d, 2H); 3.59
(t, 2H; 1 83 (m 1H) 0.84 (d, 6H). (400 MHz,

. o) (2 faW|

DE-_DVES Mot howva 19 1LD fa)
OV T = |v1:L||u—Ay 1TZ. U \D, J.II}, 7. OJ
(Rroahd- 5 “et hox rl%genyl 1- 1 JHys 8.24 (br digiting
1HNo. PY| o§ Guagic broad s, ; 7.63- Srodfd(°C)

UprlIUlloylj- 7-48 4aH) Ja_(|m
carbam ¢ acid 2- 3H); @32 %ﬁi}o 6]35 % .27
chl or o- aer?zMI-(wﬂttbmq(s 8Q$—I)(brda€12@, CH) ZIr?P 3.71 (d,

2H) . (43%}, ) tbrexd s an Ph;qn(gd ) 12. 05 (s,
1H); 9. d[ i écig §g (broad s,
|1Hg.59- 11 b%&ﬁ?‘? 813n 5- y?? o%fd 1H); 7.93

(d,” ~ caf baifppidieisellet hy5.9¢ Hn; 1171) 45732(&:1, 112191) . 7.35 (t,
egt eL 1H) car@mﬁ@a&@aﬂyﬂﬂ” 5.14 (45148 4. 602(d) 213,127 (t, 3H)}
(2- Phen es er 4.?9 (t, 7? (t, 2H);

3.38 (s, 3H).

(400 MHz, Dg-DMSO): 8=
[2-[3-(2-Methoxy- | 11.88 (s, 1H); 9.46 (broad s;
ethoxy)-phenyl]-1H- | 1H); 8.09 (broad s, 1H);

pyrrolo[2,3- 7.92 (broad s, 1H); 7.39 (s)

26 blpyridin-5-yl}- | and 7.36 (s, together 2H)
carbamic acid ethyl | 7.23 (t, 1H); 6.78 {m, 2H);
' ester 4.07-3.99 (m, 4H); 3.58 (1,
2H); 1.14 (1, 3H). |
(400 MHz, Ds-DMSO): 8=
12.23.(s, 1H); 9.92 (broad s; |
{2-[3-(2-Methoxy- | 1H); 843 (broad s, 1H);
ethoxy)-phenyl}-1H- | 8.26 (broad s, 1H); 7.73 (s)
pyrrolo[2,3- and 7.70 (s, together 2H);
27 blpyridin-51}- | 7.57 (t, 1H); 7.14-7.11 (m, |
carbamic acid allyl | 2H); 6.27-6.17 (m, 1H); 5.59
ester {d, 1H); 5.46 (d, 18); 4.84
(d, 2H); 4.40 (t, 2H); 3.92 (t,
2H).
{2-Phenyl-1H-
pyrrolo[2,3-
9-8 blpyridin-5-yl)-

carbamnic acid benzyl

ester




pyrrolo[2,3 12.07 (s, 1H); 9.85 (broads; 9-12
-b] pyridin-5- -yl)- 1H); 8.24 (broads, 1H); 8.09
(broad s, 1H); 7.93 (d, = car.,a,,,: ,-~a.,. 2
- chl oro-benzyl ester 2H); 7.64- 7, 32 (m 7H); 6.91 (s,
wokissdty 2006/ 066914 PCTI EP2005/ 013851 -77pfr oBé/(HS’sﬂ

Exam |l e- Systematic Nanme 'H NMR No. point (C)
MHz, D6-DMBSO): 5= 12.28 (7%6 1H); 9.93 (broad s
(2-Phenyl-1H 1H); 8.44 (broad s, 1H); pyrrol 0[2, 3-

8.28 (broad. s, 1H): 8.14 (d, 9-13 b]lpyridin-5-yl)-
Zﬁamp‘l’e_ 9 (t, 2H); 7.57 (t, car bam c aci di al \ypfin H)
]I\ZA (s,| MtemetioNapen | ester 'HHYMRS. 60 (d, 1H);..5, 47
Jl_l\; 485 d—2H) 1 (400 M-z —D6~-DVBO)+ k’."-““\‘J
2 Phenyl -1 H 12. 05 (s, 14@%5@5(%&@1138: IH); 8.238
broad 4, IH); pyrrol c[lggg(s, Br1 6948b(|bp(§dq s, 1H); 7.98
d, 9- ]4{2313}3&2’1\@th5 yI 3 ) 2H); 7.35
(t, canhamf) aedad) J;@Obﬁ i 8gdt i ﬂ—bs’ Dol (s, 1H);
3.90 (d, {023 7.94 (broad s, 1H); 7.41-
9-9 b]pyrl:z.o . b | 78 (m 205 724 (6 1R
PYREMmSTYNT | 681-6.78 (m, 2H); 4.07 (¢,
carbamic acid
] ' 2H); 3.78 (d, 2H); 3.59 (¢,
1sobutyl ester
2H); 1.83 (m, 1H); 0.84 (d,
6H). '
(400 MHz, Ds-DMSO): 6=
[2-{3-(2-Methoxy~- | 12.04 (s, 1H); 9.85 (broad s;
ethoxy)-phenyl]-1H- | 1H); 8.24 (broad s, 1H)
9.10 pyrrolo[2,3- 8.08 (broad s, 1H); 7.63-
b]pyridin-5-yl}- | 7.48 (m, 4H); 7.47-7.33 (m,
carbamic acid 2- 3H}; 6.94-6.90 {(m, 2H}; 5.27
chloro-benzyl ester | (s, 2ZH); 420 (t, 2H); 3.71 (4,
Z2H). _
(400 MHz, Dg-DMSO): 8=
‘(2-Phenyl-1H- 12.05 (s, 1H); 9.58 (broad s;
pyrrolo[2,3- ‘1H); 823 (broad s, 1H);
9-11 b]pyridin-5-yl}- 8.06 (broad s, 1H);-7.93 (d,
carbamic acid ethyl | 2H); 7.47 (t, 2H); 7.35 {4,
ester iH); 6.90 (s, 1H); 4.16 (6,
2H); 1.27 (t, 3H).
400 MHz, Ds-DMSO): 8=
(2-Phenyl-1n- | 100 MBz Ds )
_ 12.07 (s, 1H); 9.85 (broad s; |.
pyrrolo[2,3-
. 1H); 8.24 (broad s, 1H);
9-12 bipyridin-53-yl}-
carbamic acid 2- 8.09 (broad s, 1H); 7.93 (d,
T 2H); 7.64-7.32 (m, 7H); 6.91
chloro-benzyl ester
{s, 1H).




2H); 1.95 (m 1H); 0.96 (d, 6H). {2-[3-(2-Methoxy-
(400 MHz, D6-DMSO): 6= etho)cy)-phenyl {-iH 12.21
(s, 1H); 9.77 (broad s;.  pyrrolo[2,3 1H); 8.45 (broad
s, IH; 8.27 (broad s, IH); 7.74- 9-15 :

WO pbpyesddi n-5-yl}- 7.70 (m 2H); 7.57 (t, 1H)CT/EP2005/613851
carbamc acid 2,2 7.14-7.11 (m 2H); 4.40 (t,
di met hyl -propyl 2H); 4.0%7(s, 2H); 3.91 (t, ester
2H); 1.18 (d, 9H). (400 I\/Hz, D6-DI\/BO): 6=
&2 f SK Z—Methoxy—ethoxy)—phenyti=1Hi2: Uo (b, I\:JI-T?’

X7@piebf o B. 23 ( bryg: elung

Pyl 0 ?tﬁhaff)c%a};%% br oad s : 7 53- point (°C)

" hjpyrid n 5-yIT 7.33( ): (m carbamg
aci d behzyl 2H); 5.19 1406 Z’ 26 6&1(?)16 gster 2H);
3.71 (t m wol%%;) / DE52RLE. POT] U@ﬂ@13851 - 78
Exanpl e *p st (=mH§,I 8.4afeoadHs NVR)No. poi nt
(C)Q (400 I\:I\—EYYI‘:DE%G?) PZ.28 (broad s, 1H); 8.14 (d,

=13 "}bp ynemTy ;'] 2H); 7.69 (t, 2H); 7.57 (&,
carbamic2a AL 4 1Hy; 7.12 (s, 1H); 6.23 (m
ester 1H); 5.60 (d, 1H); 547 (4,
1H); 4.85 (d, 2H).
(400 MHz, Ds-DMSQ): 6=
: 3 Phenvi-1H 12.05 (s, 1H); 9.56 (broad s;
- CFY;S " | 1H) 823 (broad s, IH);
| pymrolol23- ¢ 46 (broad s, 1H); 7.93 (d,
9-14 b}pyridin-5-yl)-

carbamic acid

isobutyl ester

2H); 7.47 (t, 2H); 7.35 (t,
1H); 6.90 (s, 1H); 3.90 (d,
2H); 1.95 (m, 1H); 0.96 (d,
6H).

- {2—[3—(2—Methoxy—
ethoxy)-phenyl}-1H-

(400 MHz, Ds-DMSQO): o=
i2.21 (s, 1HY; 9.77 (broad s;

1H); 8.45 (broad s, 1H);{

blpyridin-5-yl}-
carbamic acid benzyl

ester

pyrI.'O?OIZ’S" 18.27 (broad s, 1H); 7.74-
9-15 b]PY“f““"Ef'YI}-' 7.70¢ {m, 2H); 7.57 (t, 1H);
catbamicacid 22- {11711 (mn, 2H); 440 (&
dlmetl:tl:ropyl 2H); 4.03 (s, 2H); 3.91 (1,
2H); 1.18 (d, 9H).
150 Methox (400 MHz, Dg-DMSO): 8=
' 12.03 (s, 1H); 9.76 (broad s;
rethoxY)“Ph?"YI]’lH' 1H); 8.23 (broad s, 1H);
016 pysrolol2.3- g 00 (broad s, 1H); 7.53-

7.33 (m, 8H); 6.94-6.91 (m,
2H); 5.19 (s, 2H); 4.20 (t,

2H); 3.71 (¢, 2H).




{2-[4-(2-Methoxy- 8.11 (broad s,
et hoxy) - phenyl )-1H (broad s,
pyrrolo[2,3- 7.06 (d, 2H);

bl pyri di

ester
CD3OD) :
8. 08
Q-

n-5-yl]-

3.46 (s,
S=

8 pyrrolol[2, 3-

3H);
{2-[4-(2-Met hox
et hoxy) - phenyl ]-1H (broad s,

1H); 8.05
1H);
6.69 (s, IH;
2H);
1.34 (d,

3.80 (t,
6H) .

|H)
746 (d,__2H);

7.79 (d, 2H):

4.99 (m not separated from
woCadduasdie acid H20) 4.20 (t,

Pbﬁ#@ﬁﬁb@iﬁﬁkss1-
2H) ;

(400 MHz
8.16 (broad s,

I'H)

7.79 (d,
42-7.32 (m

i|n- 5- yl]-

3H) ;

[+ 2N

1. 06 (d 2
a%fﬁ@maﬁﬂymelr i) ; 5. 23

: 6 69
HKARz 4.(

1

U

Melting
p&lﬁt el |

yl]-carHb
Anal ogoy
acetyl 3

02b[pfridikkD-i}-L. C

2. 90N
ITOU (T

CD3(I)) 5=

- ZT1

=\

Ss:i:I'ony) l%nyl] l?{ ]
b prseleld 3 e<

et ylaaba 1aaé‘)£]eny

am ¢ aci i sopr
s| ysapsoryk estesl e
m no) phenyl acet

U(lm&hcpdper WL1l1- Ttopy 14, 0119]; 23 8s

14@4 Mtlzwé% AR S

Moty
716 (@l SbilY 6-69 24t

a 9(9dm, b sepaﬁé&lﬁﬂne
LIS G

wgne.

/.

o, Oy

(broad S
(broad s,
06 (d,
2H); 3.97
33| 46 (s,

9- 20:

pyri di n-51-
prepar ed
§{46r ti HEs flddntd3}
In the prepaf

ation of

he 1 nt4
ni tro-|

a)

e by cyd
bf base

S
9-18

H+pyrro|o

Fiedi ate N-[B (
3- b]
| {244+ ¢@H@t|

(eBRbRS phenih] L1@1-t
pyrrolo{2,3-
" b]pyridin-5-yl}-
carbamic acid benzyl

ester

1 2H); 3.80 {t, 2H); 3.46 (s,

30 dfHen SRRy
@dﬁalﬁbrohfi gheiierq&WT
(biob@%,] 19) 728 (4,,eHBX
7.46 (d, 2H); 7.42-7.32 {m,
3H); 7.06 (d, 2H); 6.69 (s,
1H); 5.23 (s, 2H); 4.20 (¢,

3H); 1.34 (d, 6H).

Dl ar
anpl e 2-2

| - acet am
anmount

9-19

{2-[4-(2-Methoxy-
ethoxy)-phenyl]-1H-
o pyrrolo[2,3-
blpyridin-5-yl}-
carbamic acid

isobutyl ester

(400 MHz, CD;0OD): &=
8.16 (broad s, 1H); 8.06
(broad s, 1H); 7.79 (d, 2H);
7.06 (d, 2H); 6.69 (s, 1H);
4.20 (t, 2H); 3.97 (d, 2H);
3.80 (t, 2H); 3.46 (s, 3H);

Example 9-20;

2.02 (m, 1H); 1.03 (d, 6H).

[2-(3-Acetylamino-phenyl}-1H-pyrrolo[2,3-b]pyridin-5-yl}-carbamic acid
isopropyl ester :

Was, 9-2 3-
{acetylamino)phenylacetylene. In the preparation of the intermediate N-[3-(5-

prepared  analogously to  example starting  from

nitro-1H-pyrrolo{2,3-b] pyridin-2-yl)-phenyl]-acetamide by cyclization reaction an
higher equimolar amount of base {Potassium terf-butoxide) as in Example 2-2 is
néeded:
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needed: WD 2006/ 066914 PCT/ EP2005/ 013851 -79
Preparation of NN [3-(5-nitro-1 H pyrrol o[ 2, 3-Db]
pyridin-2-yl)-phenyl]-acetam de Potassium
tert-butoxide (2.25g, 20mmol) was .added to a sol ution

wo wb6/b4chi4- (2- : PCT/EP2005/013851

am no-5-nitro-pyridin-3-ylethynyl)-phenyl]-acetam de
(1.48g, 5nmol) in a 2:1 dmxture of tetrahydrofuran
and di net hyl formam de (75nL). The mi xture was 5

heated at 70C for 16 hours then the tetrahydrofuran

Ruaparpteanonf @ (3-£5-nisroutH-privelol2d-Rinyridinggry]) pberrdlorcgtamiden
pad of si I | ca and eluted wit-h 10% net hanol in ethyl

cetat e, I conce ted i,n.vac

SO e PR e Fr Y and e are AR Y Ratee
added-niEheyridiod-yatynd)-ahegell setpwidgad 48] 6 #ha 2:1
ik gd Jfocetrﬁ{yﬁﬁffﬁlran and dimethy Iformamzde (75mL). The mixture was

‘}f&%ﬁgﬁ%g tt()ﬁ_?‘é]hgupsyt% g’g a:?l)’aﬂ 04 dl 0 %]\%Zc‘i WP vacuzy 'ﬂhe
DENDYBE podred bRtO7F padiaf sgxya arielgtpd (nmq 1094 mﬁghallel 9thyl

Letatk, 'ﬁ)e@r anfics Weré bhcebratbd v'il):uo 8. 24 of idir cﬁ-)gmaY yAime

aSn]d \ﬁa}er bm )\ir%f' dﬁ_ﬁ ?;;:?ﬂti%t gl?_ge szy d wﬁfsghﬁ%dl andr:%%)%' to

afford ( NHBH(5-9g8- J( ~bhwr1 -2- ﬂ@»@he@mtan@% (101g,
dsdpgrH) 15 _ .

[ 2-(3- Acetyl ami no- phenyl) - 1K pyrrol o[ 2, 3- b] pyri di n- 5-
]yl] carbam c acid isopropyl ester The above nitro

ébtﬁp@ibﬁ@ovbé&f@dﬁ@éﬁpl @*tﬁé’?a(rlﬁné) derpéURas) et (1H, d, J
sybsequentdy 2.9cshated, §i 1o (130 ppyh, 72d3l @HOHOT 8B, 8.50

des 1, to yield the title
@gﬁnﬁ%g 7359- fﬂ&lﬁﬁ%"?iﬁ@ ), D6-DMVBO): S= 12.03 (s,
10. 05 (broads; 9.53 (broad s, IH); 8.22

Mbmad FS+) iéﬂ)(M&{Q@sé Qﬂ@&@to&zm@b:%% BNDEHY, 889 @MI4HY . 39
(t, 1}—5); 6.73 (s, 1H); 4.92 (heptett, 1H); 2.09 (s,

g?; 1.28 (d, 6H). The follow ng exan‘fl es were.
BHB Amethnino-gheblg bd e yfraiohd. b pysidine gyl cpdgmicreid
BHABPIesi& 200 WO 2006/ 066914 PCT/ EP2005/ 013851 - 80
Exanpl e- Melting Systematic Nanme 'H NWR

The above nitro compound was reduced to the amino compound and subsequently
acylated with isopropyl chloroformate as described in example 9-1 to yield the title

compound.

IH-NMR (400 MHz, Ds-DMSO): 8= 12.03 (s, 1H); 10.05 (broad s; 1H); 9.53
(broad s, 1H); 8.22 (broad s, 1H}; 8.06 (broad s, 2H); 7.56 (t, 2H); 7.39 (¢, 1H); 6.73
(s, 1H); 4.92 (heptett, 1H); 2.09 (s, 3H); 1.28 {d, 6H).

The following examples were obtained in analogous fashion as described - for

example 9-20:



No. point (C) (400 Mz, D6-DMBO): S= 11.81 (s, 1H);
9.94 (s; IH; [2-(4-Acetylamno 9.54 (broad s, 1H);
8.05 phenyl)-IH (broads, 1H); 7.88 (broads,
pyrrolo[2,3 9-21 b]PYridin-S-yl]- 1H); 7.70 (d, 2H);

wo 2005%etd, 2H); 6.65 (s, 1H); 5.87 (m carHearmreo0a9idst

allyl iH; 524 (d, IH; 5. 11 (d, ester 1H); 4.49
(d, 2H); 1.93 (s, 3H) (4@Q-Miz, D6-DVSO): S=
[ 2-(3-Acetylam no- 12.06 (s, IH); 10. 06 (broad
Dhenyl) 1H S 1|—|\ (O /!’ (brnﬂd S l“ : Q=22
mxirhpl!eo[Z 3- 8. 23 (broad s, 1 10 (s) Melting
E)] Ry i d E‘i‘*}’l‘*ﬂm 07 (s %S\H\g{(her 2H), poantgnilc
ae+d—2=1764=7-50 \”l 4 467 qQr o- benzyl
ga; er(gn 34): 6.74 (s @)0 MH% EVDE{/ES,Q)? Dl 2.09 (g,
. (4b0 MHz, D6- DMBO 1151:(5, 1) ( 3906etkikdni no- 12. 05
(s, IH| BotdeyBRA | phe raadllzt 158, Bidsi| 9. 75,
(broad §, |Iﬁ|)eny19-133 pyl {ol 0 ﬁ 7%’?% QQ qad s, 1H);
8.09 (s %ﬁy({) didizn- 5- broadsgy Hy ¢ Pdget her 2H)
caphani ¢ a];: enz I 7 516) (%70 Q€H)2H)77ﬂ©(¢,. 34 (m
O e ooy A 42 (ot 00 (. o
Sd Sl % 5 e )i 5T (4,
ester
1H); 4.49 (d, 2H); 1.93 (s,
3H). '
(400 MHz, Dg-DMSO): 8=
12-{3-Acetylamino- | 12.06 (s, 1H); 10.06 {broad
phenyl)-1H- | s; 1H) 9.84, (broad s, 1H);
0.2 pyrrolo[2,3- 8.23 (broad s, tH); 8.10 (s) |
) bipyridin-5-yl]- and 8.07 (s, together 2H);
carbamic acid 2- 7.64-7.50 (m, 4H); 7.46-7.35
chioro-henzyl ester | (m, 3H); 6.74 (s, 1H); 5.27
(s, 2H); 2.09 (s, 3H). 7
(400 MHz, D-DMSO): 6=
[2-(3-Acetylamino- | 12.05 (s, 1H); 10.06 (broad
phenyl)-1H- s; 1H); 9.75, (broad s, 1H);
9.3 pyrrolo{2,3- 8.23 (broad s, 1H); 8.09 (s)
bipyridin-5-yi}- and 8.07- (s, together 2H);
carbamic acid benzyl | 7.56 (t, 2H); 7.49-7.34 {m,
ester 6H); 6.74 (s, 1H); 5.19 (s,
- 2H); 2.09 (s, 3H).
| {400 MHz, Ds-DMSO): 8=
[2-(3-Acetylamino- -
11.89 (s, I1H); 9.91 (s, 1H);
phenyl)-1H- -
inal 943 (broad s; 1H) 8.09
9.24 b}py.;;ml;,., - {(broad s, 1H); 7.93 (broad s,
B pyncin=>y 2H); 7.44 (d, 1H); 7.39 (d,
carbamic acid 2,2- :
dimethyl A 1H); 7.25 (t, 1H); 6.59 (s,
TmEBYIPIOPY. | 1H); 3.68 (s, 2H); 1.95 (s,
ester . :
3H); 0.83 {s, 9H).




11.89 (s, IH); 9.91 (s, 1H); phenyl)-1H -9.43
(broad s; 1H); 8.09 Fyrrolo(2,3 9-24
b] pyridin-5-yl]- (broad s, 1H); 7.93 (broad s, 2H);
7.44 (d, IH); 7.39 (d, carbamc acid 2,2 1H); 7.25
wo taogroebbie; 6. 59 (s, dinmethyl-propyl 1H); 3.88/Kr20050k3851
1.95 (s, ester 3H): 0.83 (s, 9H). WD 2006/ 066914
PCTI EP2005/ 013851 -81 Exanle- Melting Systematic
Nane 'H NVR No. point (C) [2-(4-Acetylam no- (400
M-z, D6 DMSO)—— 6= nheﬂll\ PH-11.92 (s 1H) 1007 s
Befunple- 9 3 (bro g.)[% rrol 0[2 BM@hm@d
s, NdD |8 D‘%‘“’(“Bﬁ‘g‘gﬁ“% 9- 25 N%‘ n- 5- yI o;iﬂ)(og
783 (d2H 765 (d, rart 2H) 6.
(s, 101 3. Bhcliprifl-me %4199|M%Fo§91%%‘é%)1 5 (06 (s, 3H)
0.96 (s| “ester %E?) 11.92 (s, 1H); 10.07 (s, 1H);
e e"’; [23' 9.53 (broad s 1H); 8.19
535 b py-r—r‘z:fj 5’ ;1 (broad s, 1H); 8.02 (broad s,
- ]g yricm- .g;z 1H); 7.83 (d, 2H); 7.65 (d,
C: a“tzclm- C | 2H) 678 (s, 1H); 381 G,
HMERYIPIOPY! | oH); 2.06 (s, 3H); 0.96 (s,
ester
9H). '
(400 MHz, Ds-DMSO): 8=
[2-(3-Acetylamino- | 11.87 (s, 1H); 9.89 {broad s;
phenyl)-1H- 1H}); 942 {(broad s, 1H};
9.26 pyrrolo[2,3- 8.05 (broad s, 1H); 7.90
) b}pyridin-5-yl}- {(broad s, 2H); 7.41 {d, 1H);
carbamic acid ethyl | 7.37 (d, 1H); 7.22 (t, 1H);
ester 6.57 (s, 1H); 3.98 {g, 2H);
1.92 (s, 3H); 1.11 (t, 3H).
(400 MHz, De-DMSO): 6=
(23 A farn 12.05 {s, 1H); 10.05 (broad
{3~ no-
b ceic)y ;n;: © 15 1H); 9.70 (broad s, 1H);
P en’; EZ 3‘ 822 (broad s, 1H); 8.07
927 bl"_yrfz_o ol | (broad s 2H); 7.56 (5, 28
| pynem==y 7.39 (t, 1H); 6.74 (s, 1H);
carbamic acid allyl
; 6.03 (m, 1H); 5.39 (d, 1H);
e 5.26 (d, 1H); 4.64 (d, 2H);
2.09 (s, 3H).
| (400 MHz, Dg-DMSO): 6=
[2-(3-Acetylamino- | 12.03 (s, 1H); 10.05 (broad
phenyl)-1H- s; 1HY; 9.59 (broad s, 1H);
9:28 pyrrolo[2,3- 8.22 (broad s, 1H); 8.07
blpyridin-5-y1]- | (broad s, 2H); 7.57 (t, 2ZH);
-carbamic acid 7.39 (t, 1H); 6.73 (s, 1H);
~ isobutyl ester 3.90 (d, 2H); 2.09 (s, 3H);
1.98 m, 1H); 0.96 (d, 6H).
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400 MHz, D6-DVBO): 6= [2-(3-Acetylam no- 11.87 (s,
(1H); 9.89 (broad s; phenyl)-1H 1H); 9.42 (broad s,
1H); .pyrrolo[2,3- 8.05 (broad s, 1H); 7.90 9-26
b] pyridin-5-yl]- (broad s, 2H); 7.41 (d, 1H);

wocatdaaee aci d et hyI 7.37 (d, 1H); 7.22 (t Pé’fﬂliﬂ()gS/(iliSSl

ester 6.57 (s, 1H); 3.98 (q, 2H); 1.92 (s, 3H)
(t, 3H). (SfOO VMHz, D6- DMBGZ- 6= [ 2-(3-Acetylam no
12.05 (s, 1H); 10.05 (broad s; 1H); 9.70 (broads,

1 [)-1H 8.22 (broads, 1H); 8.07
'E’Qa&ni:? pg)927 b] pyridin-5-yl]- (broad s, 2H); 7.56
( 2-(3HPiflucto-pber()-3ELEfidag[Z4- Hpyrididpiy] &ﬂfaﬁ%ﬁm&d acid
aisbp'rb Ae@3 (m 1H); 5.39 (d, 1H); ester 5.26 (d _
1H); 464(d 2H); 2.09 (s, 3H). (400 MHz, D6DI\/SO).

2-(3-Acetylamno- 12.03 (s, 1H); 10.05 (broad
pq—}@rl(£3{4)DiﬂHorcsphei)b‘l))-;S-lﬁtrﬁ-QI{—hﬁﬂ%@,S-ﬁ ridPe 28
pyrrolo[23 822(broads 1H); 8.07

br oad s, g? 7.57 (t, 2H);

ca&%;gm 005‘81‘%0' "PAg0 fr‘d"lﬂ)a”d 9538 (3s4-diflpprobenzsigbyly | were
essirred IB6O®I aigsobRidene & BO q & 28h)s, The SBvelt widPemoledfhder
(Weufbrlhnd VW 20164 0RGHA RGH EPZPRRACIBEPL. The solution was
cooled in an ice bath. Precipitated product was isolated by filtration and dried to
yield 0,5 g of the title product. :

b) 6—amin0-2-(73,4—Diﬂuoro-phenyl)-3H—imjdazo[4,5—b}pyridine

60 mg of the above nitro compound were hydrogenated for 2 hrs at room
temperature in a mixture of 15 ml methanol and 15 ml THE over palladium on
charcoal. The catalyst was filtered off and the filtrate evaporated to give 56 mg of
the title compound, which was used directly in the next reaction step.

[2—(3,4—Diﬂuoro-phenyl)-3H—imidazo{4,5—b}pynﬂm- 6-yl]-carbamic acid
isopropyl ester ' ‘

50 mg (0,16 mmol) of the above amino compound in 1 ml dry NMP were treated at
room temperature dropwise with 0,16 ml (0,16 mmol) of a 1M solution of
isopropyl chloroformate in toluene. After stirring for 3 hrs the solvents were
removed under vacuum and the residue purified by preparative HPLC/MS, yielding
30 mg of the title product

'H-NMR (400 MHz, Ds-DMSO): & = 9.87 (broad s) and 9.74 (broad s, together
1H); 8.38 (s, 1H); 8.20 (m, 2H); 8.04 (broad d, 1H); 7.67 (g, IH), 4.94 {m, 1H);
] 20 {d 61 1[
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- 82- Exanple 10-1:
[2-(3,4-Difluoro-phenyl)-3Himdazo[ 4, 5-b] pyridin-6-y
|]-carbam c acid isopropyl ester a)

2-(3,4-D fluoro-phenyl)-6-nitro-3Himdazo[ 4, 5-b] pyri

WOgPe#s®@14. 00 g 2, 3-di am no-5-ni tro-pyri di nePEREr2005363851

3, 4-di f | uor obenzal dehyde were stirred in 60 ni
ni trobenzene at 160 C for -28-his. The sol vent was
renmoved under vacuum and the residue dissolved in 40

NhaRWld@ine at 60 C. The solution was. cooled in an

| {:e @f Preci pitated_ product was isol ated by
f 21 W [ Bis Grmetherydethddtaminol i fhiogo-ph@yl-3dF-irbidezd]4,54 e
] ptidti-6-y10cabhamic acid isopropyl ester ,
6- am no- 2- (3, 4-Di fl uor o- pﬁenyl )-3H i m dazo[ 4, 5- bl pyri
di ne_60 of the above nitro conpound were
W?/ ‘5’@‘@??& Seniter 35-impdgzeld.Srdpyridin-gryPerbenyil-bis (- iethoxy-
ribytlanginef 15 ml nmet hanol and 15 m THE over
pal  adium on charcoal. The catalyst was filtered off
and the filtrate evaporated to give 56 ng of the
1t B2 EbtrRneio-Pheybho-whe-1-eniddial 660 pyridinet log RaXNMP
E%éz;g Qbis_(il—ﬁl[athoi“}feﬂllqyl)-amine Wlt’:_ll'-e_hegtfad to 1791 C SWIE)h stirring for 186h'rs.
u - phen - i m dazo[ 4, 5-b] pyridin-6-y
it s QLS RNRIM Aot WBGR” St i foltie mided By
TORREP AP LB oo sibeniso diebloromethane /dmpthab® mbiteres, and
sulsajuedthaliy prepesfive@fRi€y at ure -dropwi se with 0,16 m
(0,16 mml) of a 1M solution of isopropyl
%hgproformate_ in toluene. After stirring for 3 hrs
! ¥arg erits iflepreded renoved under vacuum and t he
residue purified by preparative HPLC/ M5, yielding 30

- i duct .. . 0, Mz, . D6-DVBO) : S
il B N i O
blpygdind-ylycprbagicagidispromy est®. 04 (broad d, I|H); 7.67

(q, 1H); 4.94 (m 1H): 1.29 (d, 6H). WD 2006/ 066914

LER2005/.0 nd- 83 pExampl e, 10-2: -
g{ %R[% 1?@/ : _Ot]"]ng‘sg’ewf%%%gﬁt%i rfS]tg'é-af‘T‘ﬁ%rC@D’yBH%‘Hill'a}’d
9T zTBaCEEé,Vs!h BIRsoPil dilproorgiale-as desombprddontl-tito give the

liggppdpyl ester a)
[2-Fluoro-4-(6-nitro-3Himdazo[4,5-b]pyridin-2-yl)-p

’I?—FR%J[}% - bi s-IQIZ- nmet hoxg-
- (400 MHz, CDs0D): 3 = 8.27 (broad s, 2H) 7.79 (m, 2H); 7.14 (t, 1H);
5.02 (m, 1H); 3.61 (m, 8H); 3.35 (s, not separated from MeOH); 1.35 (d, 6H).

Example 11-1;
3-(6—Isopmpoxycarbonylamino-3H-imiclazo{4,5-b]pyridin-z-yl)-benzoic acid

was  prepared starting from 3-carboxybenzaldehyde and 2,3-diamino-5-
nitropyridine as described for 10-1. In the final step, after reacting with 'isoinrop)rl
chloroformate in NMP, the reaction mixture was treated with 100 mg sodium
hydroxide and 1 ml water for 1 hr at room temperature. The crude product was
precipitated by addition of 30 m! water and filtered off, It was further purified by
dissolving in 50 ml aqueous sodium carbonate solution and washing with

dichloromethane. The carbonate solution was acidified to pH 2-3 by addition acetic
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5 ethyl) amne 0,5 ¢g

2-(3,4-Di fl uoro-phenyl)-6-nitro- 3H-|mdazo[45b]pyr|
dine, 0,1 mM NW and 0,51 g

bi s(2- met hoxyet hyl )-am ne were heated to 170 C with

westosedeng for 18 hrs.  Volatile material s WergebRoRMSEs:

under vacuum and the residue purified by

chromat ography, first on sighica in dichloronethane /
nmet hanol m xtures, and 10 subsequently by
preparative HPLC. Yield 42 ng of the title product
(®id 4ad HEI, snl(lZe-xmwrbX@th.eiidﬁldraammhhm]I’he dichloromethane phase
- wasteb RER DB eR¥ k] w%b%f't}mtgﬁépocﬂﬁv 5-

b] pyridin-6-yl)-carbamc acid i|sopropyl ester The
above nitro conmpound was hydrogenated to the am no
c'ohdim oA Mz, I5-BMBSEdue .50/ (brede! Ha); 97t bios®Rnonyd.s4

ol H{)OI; 8f (@fa{%d 53 @&H&}Q@HMM(%D%:&%?QQ@Y iﬁw‘;@ (t, 1H);
(%é%(aa%(? (d 62‘579 (m 2H); 7.14 (t, 1H; 5.02 (m
3.61 (m 8H); 3.35 (s, not separated from MeOH);
JEX:;g, (o)1 - 26H) Exarrpl e 11-1 20
bon 3H i nm dazo[ 4 ridin
B S o R AR s n b et e
@]pmdamﬁwﬂ)}mﬂalndehydisomgylzaap di am no- 5-
nitropyridine as described for 10-1. In the final

‘st ep, er re i ng th isopropyl = chlorofnrmate in
W% H’Zgﬁtr‘é" ) %ﬁ;‘e aqq gP{E‘r"é‘a% Wildatlen! dirtME owraigeated

soth Wmg i tr exicdlel, Endrbbnph diisgiti@niefao Fodn blimpatatir@ @A 2 hrs.
t181"R r(@iyﬁﬁnonT E%nﬁﬁdi‘i% a&gﬁtuﬁlprygﬁﬁ vgée %&@@htsﬁ%ﬂ% s

addi. a Q% wat er and f
FGPYRS Lﬁl?ff. s Ve“td‘ia§§96‘|‘°\YF4wb"4€h vasgupgy thggepishig dissolved
smdilqhmrglar:tbamramei wothatt ivith apdowsasidiung cdbbhate solution. The

Gl o ORAT e TG, © e spl u | i ad
8PS Sy S o RS, % Foaed e’
PEFPEEEGS 6?1% 540 d‘ I%F‘&aiaeﬁaef myHEreext r act ed
with dichl oronet hane. The di chi or onet hane phase was
ez\@@g)b%zo@qletﬁ &ﬁlcﬁl myg of the title product. 'H NMR
(400 ): S = 13.50 (broad s, iH); 9.76
(broad s, 1H); 8. 84 (s, 1H); 8.37 (s) and 8.33 (d,
t Hg‘éMIRe(ﬁO(QW-I/, Be-PMI®); 6 EHY.50 8:68 s¢ &1); BHY (s, THB.4%t (broad

$HH); 858 %, 97);(609 AHi); 2895, 48y, A (d, BARTRES:, 1% 95 (m,
1H); 4.35 (m, 1H); 3.49 (m, 4H); 3.29 (s, not separated from H20); 1.29 (d, 6H).

Analogously was prepared:

Example 11-3;
{2- {3-(3-Methoxy-propylcarbamoyl)-phenyl]-3H-imidazo[4,5- -blpyridin- 6-yl}

carbamic acid isopropyl ester

"H-NMR (400 MHz, Dg-DMSO): & = 13.12 {broad s) and 12.00 (broad s, together
1H); 9.78 (broad s, 1H); 8.66 (broad s, 2H); 8.38 (s, 1H); 8.29 (d, 1H}; 8.20 (s, 1H);
7.95 (d, IH); 7.65 {t, 1H); 4.95 (m, 1H); 3.41-3.30 (f and m, not separated from
H20}; 3.26 (s, 3H); 1.80 {m, 2H); 1.29 (d, 6H).
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{2-]3-(2- Met hoxy- '

| - met hoxynet hyl - et hyl car banoyl ) - phenyl ] - 3Hi m dazo
[4,5- b]pyridin-6-yl}-carbam c acid isopropyl ester
25 ng (0,07 mml) of the acid fromexanple 11-1 in |

wo mhe/ebs3i4DVF were treated 10 with 18 ng (0FPCTERMBFA138SL

1,1 -carbonyl -diimdazol'e at roomtenperature for 2
hrs. 13 ng (0,11 mmol) 2-&m no-1, 3-di met hoxypr opan
wer e added and stirring was continued for 4 hrs. The
Bol vgni ga s renoved under vacuum the residue

> in dichioromethane and washed wi th aqueous
d&d2-Gidacarppodiateyly-dHiimidaio[ 4kl pyddioti-gdl-cnretrhianed phase
Wesropyiap@r at ed and the residue purified by 15
chr ormat ography on silica in dichloronethanel net hanol
mxtures. Yield 5 ng of the title product ~H NWVR (400
M (2-CBloRVEEjdin-g-w)-© nBO- Sl rimadkze[4,58pyrided7 (s, | H);
8.49 (broad s, IH); 8.38 (s, IH; 8.29 (d, IH); 8.20

, 1H):; .7.98 , AH): 7.66 , 1H);: 4.9 IH);
5% g fis destyird ol iexapaple 45houitihg i SebBkompitye-+
tarbomyl2@)d ark! 29 diachinGbnitr@@ridimal ogously was prepar ed:
Exanpl e 11-3: {2-

t hox I b d
T R e L A
H-NI\/R (400 MHz, D6-DMBO): S = 13.12 (broad s) and

H@H Qﬁdl%du&ﬁge&fnﬁé abg@ ﬂiﬂ))’co%lé%gmf %@qgtﬁ'l p&\baer as
%’SCI'I eg)

l%‘“ex‘}'m%l(ld I H) : 7 85 (t I H): 495 (m IH)
3.41-3.30 (t and m not separated from H20); 3.26

oC imi 914
g&/ Shlore brny)-Shi ééng@ &y Qdh-6-y200C 258

FIRFERYIERT  o- pyridin-4-yl)- 3H—| m dazo[ 4, 5- b] pyri di n-6
-yl]-carbam c acid |sopropyl ester a)

Zzd gmqllo@ EQnPWel Mobe 4m¥tlo) cfaftivhl Qn élrkdpmpqla@men'inQﬂepdx

was ared as described for exanple 4-
g‘?sérﬂlﬁ%rf‘é’ ?‘?ﬂﬁfisghl oropyri di ne-4- carboxylic acid and
2, 3-di am no-5-nitropyridine. b)

B3 NAIRNAR ERYID- @lvﬂsdb ¥ L) &oapsidaaspikd m@q&%&s To Qi
[l0E (s, B R AT D ey 900l 6 A APRIE i 8 27

(s, 1H); 8.18 (broad s{ and 8.12 (broad s, together 1H); 4.95 (m, 1H); 1.29 {d, 6H).

Example 12:-2;
{2-[2-(3-Methoxy-propylamine}-pyridin- 4—y1] 3H-1nudam[4 5-blpyridin-6-yl}-

carbamic amd isopropyl ester

a) (3-Methoxy-pr0py_l)—[4—(6—nitr0—3H-imidazo[4,5-b]pyridin—2—yl)—pyridin—2~yl]«-

amine

1,20 g (4,35 mmol) 2-(2-Chloro-pyridin-4-yl}-6-nitro-3H-imidazo[4,5-b]pyridine
in 12 mi dry NMP and 1,18 g (13 mmol) 3-methoxypropylamine were heated to

200 C in a closed vessel in a microwave reactor for 30 min. The solvent was

removed under vacuum and the residue dissolved in a mixture of 20 ml ethyl
acetate and 30 m! 5% aqueous HClL. The HCI phase was separated and brought to
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descri bed for exanple 1-1. 10

[ 2-(2-Chl oro-pyridin-4-yl)-3Himdazo[ 4, 5-b] pyridin-6
-yl]-carbam c acid isopropyl ester was prepared from
t he above am no conpound and isopropyl chl orof rmate

WOQ@é/@&%@ﬁC“ bed for exanple 10-1. 'H NVR (40@-1Mizeosw13ss

DVBO): S = 13.90 (broads) and 12.43 (broads,
toget her 15 1H); 9.95 (brgad s) and 9.81 (broad s,
together 1H); 8.61 (s, 2H); 8.46 (s, 1H); 8.27 (s,
1H); 8.18 (broad s( and 8.12 (broad s, together iH);
4i@ne( Y By Hditidn 29 c(odc ﬁhﬁnomaEX'aéTmﬂl@llﬂfZa@ueous phase was

ga:gtra[c%dévlﬁl\@&‘ﬁ?r]o%%agp 35 §Uﬁ Qe a.%L % ases wer co r‘el and dried.

Evarlosatioo andic o,rrgagmr@‘by |0aé'§trﬁduz@né)%cg :n ethyl acetate/methanol
(mxdyRE ?Q)&Mﬁ}@ﬁ%ﬁ)ytﬂe't{ﬂépfcﬁl‘uﬁﬂ tro-3H i m dazo[ 4, 5-b] pyri d
|n2y)pyr| yl] amne1209(435mml) .
2-(2-Chloro-pyridin-4-yl)-6-nitro- 3H—|mdazo[4 b] py
b) &ilné-Methoxp prepyimyinalivey i 4 711138 1-gnidazp bl I)Yﬂdm -6-
3raamihoxypropyl am ne were heated to 200 Cin a
¢l osed vessel in a nicrowave reactor for 30 min. The
sol vent was 25 renoved under vacuum and the_resi due
dhs slesive @iird pmzpaving tap eedgredagitinironnpayyder agtcstrived ingramply

m1 HYpasaeduschrGhatofRphH silphaas ehylastaepatiaheadniatdes.
br Ought to WD 2006/ 066914 PCT/ EP2005{ 013851 -86

al kal ine pH by addition of conc. ammoni a. The
Jiddidomes effhebilerioAade was extracted with
di chl or onet hane, and the organic phases wer e conbi ned

A a o SR Al A O TR R R BB
g%r\bemmldng)mpﬁh%eftltl e product. 5 b)
2- [2 (3- Met hoxy- propyl ani no)

RYd b Ldig s? n¥ma}% %mefﬁggéezaqllﬁo go&éem &Ji@ désow@d%&ga?ﬁ@ﬁp

as
des éfeﬁlﬁéoﬁﬁonce‘mbr&lﬁéS ml of 3 ,59}?@1% élaSSngmol) of isopropyl
chieiedno@ aphyucan &ﬂrhhg:aras torginhyd ataoematesperatunafol? hrs,

t
P i3 S el LS o
é{xmds fon ppethas hire Eyanoratogy p foé%%t%gfﬁ’@é{p% ﬁi‘lca e‘§t

acetate/methanol mixtures gave 88 mg of the title product.

'H-NMR (400 MHz, Ds-DMSO): 8 = 13.59 (s) and 13.08 (s, together 1H); 9.87
(broad s) and 9.73 (broad s, together 1H); 8.39 (d, 2H); 8.21 (s, 1H); 8.13 (t, 1H);
7.21 (d) and 7.17 (dd, together 1H); 6.79 (dt, 1H, exchanges with D20); 4.94 (m,
1H); 3.43 (1, 2H); 3.34 (m, not separated from H20); 3.25 (s, 3H); 1.81 (m, 2H);
1.29 {d, 6H).
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170 ng (0,57 nrnol) of the above am no conmpound were
dissolved in 3 M NW and treated at -0 C with 0, 855
m of a 1M solution (0,85 mmol) of isopropyl

chl oroformate in toluene. Stirring was continued at

wo cwensshenperature for 2 hrs, 15 then net harrdT/EmeNsQ13851

fewm of conc. ammonia were added and the m xture
was stirred for another h®7-Evaporation and

chromat ography on silica in ethyl acetate/nethanol
'.xtge ave 88 ng of the title product. 'H NVR (400
M@)‘ , & ): S = 13.59 (s) and 13.08 (s, together
1H); 9.87 (broads) and 9.73 (broad s, together 1H);

Sevaenkyfh, £.2401, 18atkek dell Biol ik 2008) 3-dok. 1H); 1}%'0 7.21

d) . 7:17.(dd, together. 1H): 6,79 (dt,
&s?%?fgﬁ-geémiﬁ? 31526’7"??9 €s g_"( 274393 (t, 2H): 3:34
(Bigcamdo.Ss eqphr Adve GafeeoResHRORP0@ . @AB110s, 3H); 1.81 (m
Bdee, BE:, 281 Ol HnveB029654 9969%4, PCTI EP2005/ 013851

it T B RN, B o 2 e

Gtigani BP.Prtek, MleScll. DE1RINSIG2RB0) 427-435 Biscardi,
H; L.MElet gl, J.’Bi(f}‘.d@llmengqgﬁ ?1@95%52-?&7( 2?002906(1-1 éég) 5

) sy ‘s o LA 1n. nvest.
?@"@8‘1’%’;’? e‘%%aﬁ"?“%’.edseﬂ,57e€0%q,47§]1.$7§a. Chem 40 (1997)
6i7dach, B686al, Boneed (1P99)B3P449 et al ., Mol. Cell. 4
e
%é'fﬁréh%td‘?u‘ﬂatsl‘i‘e‘i-%’dgi‘}”5%?2-747825 10 M ssbach, M, et
ahwyer;BoreealR £x 00 Pin. W3FLGATruplaln (2001513271344l ., i n.
CaeSEbREP.L. LohR E}?e)wgf‘%@%%gvﬁmaf’au' , R, et al.,

%’{iwoﬁ?ﬁ?f&gtéfé%g %?Sg -Sawyer, T., et al., Expert

_ P0’%2001) 1327-1344 |
Sehldrit.z et Werniuth, G., Gdoogh hiandFook b ¥B)rnibébidicdl 46Hs, Vrlag
Sor i anO,Hé?veticﬁhiﬁimm@ed\*il{é@,é&?&m{(?‘%dggg[( 78%2 Stahl, P.
%%V%ggéﬁ gngtgg?ﬁ%ré@gﬁ)gag)z%l vetica Chimica Acta
BAMGA) et Trehds(PReORIcobbel 2y(2000) A89-49%e| | Gr owt h

Budif 01, 1.8 AR k58 28833 P89-9597

US 2004/0242883

US 4,162,265A

Weis, 8., et al., J. Clin. Invest. 113 (2004) 885-894

WO 01/00213

WO 01/94341

WO 02/016352

WO 02/083668

WO-02/092573
WO 03/004492

ATy N2 N2 5065
YV UV IIU0o

WO 04/024897
WO 04/041823
WO 04/085436
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Susva, M, et al., Trends Pharmacol. Sci. 21 (2000)
489-495 20 Tsuji, M, J.Og.Chem 68 (2003)

9589- 9597 US 2004/ 0242883 US 4, 162, 265A Wis, S., et .
al., J. din. Invest. 113 (2004) 885-894 WO 01/ 00213

WOBIOREF04 | 94341 WD 02/ 016352 WO 02/ 083668PCVJ@P20031013851

02/ 092573 WO 03/004492 3v ~v~0 43%/JJV6J WO
04/ 024897 WO 04/041823 W3 04/ 085436 WO 2006/ 066914

.PCTI EP2005/ 013851 -88 Patent Clains - 1. .A conpound

according to fornula 1, H RZJO-N\ A "ONN H

formula | 5 wherein, R”Pat@tﬁlﬁﬁﬂ%nyl group optionally

substituted with hal ogen, cyano, nitro, amno,
C(O) het ro eterocyclyl, -S(0O 2NH2,

Iy afhéginpgra %df'ggPﬁorfnulaqbr a heteroaryl group

opt i onal Iy subst i tuted VVI th 10 hal ogen, nitro, am no,

het er ocycl yl or Z @I kyI

R Y AL

 formula I ,
wherein,
- R is a phenyl group optionally substituted with
halogen, cyano, nitro, amino, -C(O)OH heterocyclyl,
- -O-heterocyclyl, -S(0),NH,, -X-alkyl or-Y-cycloalkyl;
or a heteroaryl group optionally substituted with
halogen, nitro, amino, heterocydlyl or -Z-alkyl;
and all alkyl groups are optionally substituted one or several times
by halogen, hydroxy, alkoxy, amino , alkylamino,
dialkylamino.or alkylsulfonyk
X is a single bond, -NR-, -O-, -5, -CH»-5(0);NH-, -NHS(O),-,
-§{0);NH-, -5{0),-, -5(0)-, -NRC(O)- or -C(O)NR-;
Y is -NRC(O)- or -C(O)NR~;
Z is a single bond, -NR-.or-O-;
R is hydrogen or alkyl, wherein the alkyl is optionally substituted
one or several times by halogen or alkoxy;
R s alkyl, halogenated alkyl, alkenyl, alkynjfl, cycloatkyl

or phenylalkyl, wherein the phenyt group is optionally substituted
one or several times by halogen, alkyl, alkoxy, halogenated alkyl,
halogenated alkoxy or cyano;
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‘hal offenat ed 5%
. phenyl al kyl, wherein the phenyl group is optionally

- subsgify {ﬁﬁrm%&i&%y%?%{@sattgﬂﬁ%o@y hal ogen, al kyl,

and all al kyl- groups are optionally substituted one
or several times by hal ogen, hydroxy, alkoxy, am no,
al kyl am no, dialkylamno -or alkylsulfonyl; X is a
single bond, -NR-, -0-, -S, CH28(0)2NH—

'WOWWQ 15 -S(O 2NH, -S(0)2-, -S(O) - CW@/‘HSSM

C(CDNR—; Yis -NRC(O- or -C(ONR-; Z is a
single bond, -NR- or-O; R8%s hydrogen or alkyl,
wherein the alkyl is optionally substituted one or
several tines b gen or alknw 20 R2 is alkyl,

roraﬁkenyl, al kynyl, cycl oal kyl or

al koxy, hal ogenat e Kyl, hal ogenat ed al koxy or
cyano; WD 2006/ 066914 PCTJEP2005/013851 -89- Ais
2CH Thé corfpaundnacalingpbarinmtedieiegnl | y accept abl e
saltgithere [

1, erein &{ ?he%gl Tﬁ%ﬂ&ﬁ%?%@@shﬁ{iﬁigﬂ%tﬁsz rwp&k&ww
substituted one to P%ﬁ%@wog ny 5 one- or two
times with hal ogen, hﬁogmanuanmm@erG?Kﬂﬁﬁkwnxwdﬂ

het erocyclyl, -$S( 0)3%5 H,; )g-gth or a heteroaryl
group optionally substituted one or two. tines with

hal ogen, hetgr, %Qbéﬁ%a)lyh g Zrigt iy Lubstltqteﬁ Rl & tvoRnfe lwath"

groups are optiona |tute of two tines by
hydroxy, al koxy or E?%%ﬁy@% ﬁ@whﬁ"i AR, -0-, -5,
-NHS( Q) 2-, -S(0)2-, -S(O) . OO NR-:
is a single %‘éﬁé k! erepes ar%@“%‘%s?ﬂfa?%e&éﬁ 8% R t@‘?si’y
wherein the al kyl i bydpty, dkatyloy deikpsmitaat ed one or
two tines by al koxy; and

X is -NR-, -O-, <§-, -NHS(O}).-,

-5(0)z-, -5(0)-, -NRC(O)- or -C(O)NR~;
Z is a single bond or -NR-~;
"R . is hydrogen or alkyl, wherein the alkyl is optionally substituted

one or two times by alkoxy; and

R? is alkyl, halogenated alkyl, alkenyl, alkynyl, cycloatkyl
or phenylalkyl, wherein the phenyl group is optionally substituted

one or two times by halogen.

3. The compounds accordmg to claim 1, wherein

R is a phenyl group optionally substituted one to three,. preferably
one or two times with -X-alkyl; wherein the alkyl group is
optionally substituted one or two times by alkoxy;

X . 1§ -0- or -NRC(O)-;-
R is hydrdgeh;
R’ is alkyl, alkenyl

or phenylatkyl, wherein the phenyl group is optionally substituted

one or two times by chlorine; and

A is =CH-.
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R2 is al kyl, hal ogenated al kyl, allcenyl, alkynyl,
cycl oal kyl or phenyl al kyl, wherein thé phenyl group
is optionally substituted one or two tines by

hal ogen. 20 1 The conpounds according to claim1,

woesesti4R i s a phenyl group optional ly sulPSHTEPRAO&EE38S1

one to three, preferably one or two tines with .
- X-al kyl ;- wherein the al kyl9group is optionally

substituted one or two tinmes by al koxy, Xis -O or

-NRC( O - 25 R i s hydrogen; al kenyl
ghenyt camwnd ﬁﬁ@r%?%t%tcﬁe"“ﬁﬁﬁ,’?&t’d %%35 gt/slpdﬁtttitswapfy
subst2-Ptted 1Hope rds 2Bvid piridies-hlycadiahds icbisopmngh! estels i S
=CH. WD 2006/ 066914 PCT/ EP2005/013851 -90 4. A

conp@ﬂtﬂﬂ(mceﬁtcddy%dm) -pheayi18l-petddad ] byratn-s - gr oup
consi s

(2- Pﬁaérny %ﬁdﬁilorpf%‘f fs er‘3 bFpyri di n-5-yl)-carbam c-

acid [ ; b dzz—d thyl-
(2. {4 R PPARO it <G 9
pyri dreRybesyr - carbamc aci d i sopropyl ester 5
G P AR R SRR S K

[ 2- [an(bamt&tchmtlﬁ:ﬂeatmoxy) phenyl ] -1Hpyrrol o

[2,3-blpyridin-5-yl}- carbam c acid ethyl ester; {

4dt(224g(etMermsx)eEthﬁﬁ))gsp)ternﬂﬂethhr?lrt?ﬂy‘b]@?ﬁdin{s?gB- F]
i din rbam c acid ally] ester -
2 Cﬁ/ﬁba (_y C}cra i&ﬁoxy) phenyl ]- -1 Hpyrrolo [

t L
2-[ gh% (%/Sjt'%o%g- é‘%%’%&@?‘!"gﬂenyf’?&&gfgydg% Cg?%%@ bl pyr

i di n-csbpmiicacidgthy siten aC| d allyl est er 15

(2-Phenyl -1 H pyrrol o[ 2, 3 pr)gl q rbar?c

aci d {BdaAyMaetke ’@’rﬁtho"{’?Phe“Yll TH-pyrrolof 23"" PY” in-5-yl

[3 (?cafthhhoatj&zetyl saxy) - phenyi ] - 1H-pyrrol o[ 2, 3-bl pyrid
5-yl I -

(2 Phenyl- 1H—pyrrolo[23 -b]pyridin-5 —yi) -carbamic acid benzyl ester;

2-[
pyr
3-(
2, 3-
{

{2-[3-(2-Methoxy-ethoxy)-phenyl}-1H-pyrrolo[2,3-b} pyridin-5-yl}-

carbamic acid isobutyl ester;

{2-[3-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolof2,3-b] pyridin-5-yl}-
carbamic acid 2-chloro-benzyl ester;

(2-Phenyl-1H-pyrrolo[2,3-b] pyridin-5-yl)-carbamic acid ethyl ester;

(2-Phenyl-1H-pyrrolo{2,3-b] pyridin-5-yl)-carbamic acid 2-chloro-benzyl

ester;
{2-Phenyl- IH—pyrrolo[VZ,B -blpyridin-5-yl)-carbamic acid allyl ester;

(2-Pheny -pvrrg]of23 b}pvr:dm S-VH—carbamtc acid isobutyl ester;

{2-13-(2-Methoxy-ethoxy)-phenyl]-1H-pyrrolo{2, 3-b]pyr1d1n 5-yl}-
carbamic acid 2,2-dimethyl-propyl ester;

{2-[3-(ZfMethoxy-ethc')xy)»phenyl}-1H—pyrrolo[2,3—b] pyridin-5-ylj-

carbamic acid benzyl ester;
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30

[
[
[
y
[
y
[

carbam c acid isobutyl ester; {2- ‘
[ 3- (2- Met ho) cy- et hoxy) - phenyl] 1H pyrrolo [ 2, 3-b)
pyridin-5-yl}- carbam c acid 2-chl oro-benzyl ester;

20 (2-Phenyl -1 Hpyrrol of 2, 3-bl pyri din-5-yl )PCT[EPZOGSIOI.’iSsl .

wOozataPselhy| ester;

(2- Phenyl - | H-pyrrol o[ 2, 3-bl pyri di n-5-yl)-carbamc
acid 2-chl oro-benzyl estefl-

(2- Phenyl - 1H pyrrol o[ 2, 3- bl pyri di n-5-yl)-carbamc
acid allyl ester

H pyrt ?dﬁ%?ﬂ@Wﬁ#ﬁ%ﬂh%‘y tiT )AB%{FBO[ma' HepidipPalbut yl -
est ekarbadfy 2cid isopropyl ester;

{2-[3- (2- Met hoxy- et hoxy) - phenyl] 1H pyrr ol o[2 3 bI pyr
i di n-B-Nl(p-Mahbgraticoxalplkndl] 2 pyredpl?i3- B pppdin-5ad

{2-]3; rg)g ll\ébtﬂaq))ﬂ(}%d%[ggoxy) phenyl]-1H pyrrolo [2 3 b]

pyri i ami ¢ acid benzyl ester; WO

20061 - 0 i
et hox G[Q%%oxy%— ény? fﬁﬁé%gﬁa/ F}:%I;Iolhzj- b]héﬁd n(Ssy)iller:

di n- 52 lecaﬁ B&hiSESaci d |sopropyl ester;

 pyr1 de s acqpmecR I E-RET R B By LS g ardgudsd)

4- ( 3soedpybgsey:- et hoxy) - phenyl ] - 1H-pyrrol o[ 2, 3- b] pyri d
5-yl |- carbam c acid isobutyl ester;

n-
2-( 1{2A¢e¢cyﬂyﬁmmp}&hﬁm¥wpﬂf¢ldwﬂdprrECﬁn~§ Yol grytpanaif arids -
2-

] - Ca c acid isopropyl ester;
(Zf ﬁ%en%ﬂ am no- phenyl ) - 1H pyrrol o[ 2, 3- b] pyr| di n- 5-

] 8812815 pyridin-5-yl}-carb id 2-
2 (AP R S b
yl] cfé}f’@faﬁf%ﬁy fest 2 chI or o- benzyl ester;

2- (3-Acetyl h
£/| ] (G[af(%%‘%‘airﬁnw—l?qu pﬂ&i‘ﬁé{lﬁ ngflgﬁrg @g I[K%n -Ykﬂ Pé%gamlc aczg

[ 2- (3eApEygtdrani no- phenyl ) - IH pyrrol of 2, 3- b] pyri di n- 5-
yl]-carbamic acid 2, 2-dinethyl-propyl ester,

T [2-( Qz«ee{cy@amzmyahﬂmﬁhyﬂfi piebiphZe3- b}lp@[l@n-’;&ﬁ]—pybardp Acig-

yl']- cas Bam £ 464 ester;

[2-(4—Acefylamino—phen}'1)-1H—pyrrolo[2,3~b]pyridin-5—y1}—carbamic acid
2,2-dimethyl-propyl ester;

[2-(S—Acetylamino—phenyi}—1H—pyrrolo[2,3—b}pyridin-S—yl]-carbamic acid
ethyl ester; :

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3-b]pyridin- 5-y1}-carbamic acid

allyl ester, and

[2-(3-Acetylamino-phenyl)-1H-pyrrolo[2,3- b]pyridm 5—y1] -carbamic acid

isobutyl ester.

5. - The compounds according to claim 1, wherein
R is a phenyl group optionally substituted one to three, preferably
 one or two times with
fluorine, nitro, amino, ~-C(O)OH, heterocyclyl, -
-${0);NH, -X-alkyl; wherein the alkyl group is optionally
substituted one or two times by hydroxy, alkoxy or dialkylamino;
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2, 2-di net hyl - propyl ester;

[2 (3- Acetyl am no- phenyl)-1H pyrrol of 2, 3- b]pyr|d|n 5-
yl]-carbamic acid 20 ethyl ester;

2- (3- Acetyl am no- phenyl ) - 1FprrroIo

W 2008068 r i di n-5-yl | - car bami ¢ aci d allyi RATTARR200S0E5551

[ 2- (3- Acet yl ami no- phenyl ) - 1H pyrrol o[ 2, 3-b] pyri di n- 5-
yl]-carbam c acid isobutyl9ester. 25 5. The
conmpounds according to claim1l, wherein RLis a
pheny| group_optional Ly sub tltuted one to three,
preféﬁably 6H&R@rciméff NEEE kit h fluorine, nitro,

ani no, - (O GO)ALSEDPLYHYO)- or-B(@QNINH2, - X- al kyl ;
wherein the aIkyI group is optionally 30 substltuted
one OR two t ismpdrdgyh brydicydwhereit ﬁmx&yloxopiioahﬂyy;hbaﬁtméﬁ
WO 2006/0669%§ gq%%?ﬁ%99§§? 51 92 X is -NR -0-,

-S, -NHS(O > _NRO(O)- or -C(ONR:

R is fwdrogep, g{y] ﬁLl%%chate\ﬂ‘iﬁé’?Elﬂe%%?‘l‘r?é)ég’cb&ﬁgf koxy

optional 'y sub
RZ is al kyl, ohelggatksh whersindhs phegylesipis 0951%91 ;ﬁpbstltuted

cycl oal kyl Obn@mﬁnyhamkyyhdm@mrﬁuh t he phenyl group
is optionally substituted one or two tines by

hal ogen; andisAN-s =N-. 6. A conpound according to
claim5 selected fromthe group consisting of: 10
(&- Phie Bythpaind iabdoskding foAl HmiH] seletted iromGhe/ghdpnrankisiignf:

aci d

(2 TR Bttt ERUSf i oo carbgmis aid gl
acid $§épropyl ester:

;g, g h@%eégg | gnggaqzogc{ 5 'b]pykr)ildlpnx{t} I)SI cgrb§m¥c| ac;d(is%rpjkr)oa}gr)g e%ter,
(2-Phen I-3H-|n1dazo 5 b] pyri di n-6-yl)-carbam c .
aci d @b y-waideel4.3hIpypidphen rca%k’F*F“i'CrﬁClﬂ‘é‘Z‘é‘[’}l‘r’xE S5

pyridin-6- y#&icarban1c aci d. al
( 2- PHérRfeny mné%@&f ZrDERYSTHY PY |‘~'ﬂfb6m§ﬂ ariddsobprhester

‘acid tert-but est

- (2-Phenyl-3F 1mzdazo?45 b]pyrldm -6-yl)-carbamic acid allyl ester;
_{2-Phenyl-3H-imidazo [4,5—b1pyr1d1n—6~yl)—carbam1c acid tert-bu_tyl ester;
(2-Pheny1-3H-imidazo[4,S—b]pyridin-é—yi)warbamic acid cyclopentyl ester;
-(2-Phenyl-3H-imidazo [4,5—5} pyridin-6-yl)-carbamic acid ethyl ester; -
(2—-Phenyl—3H~imidazo [4,5-b]pyridin-6-yl)-carbamic acid sec-butyl ester;

(2-Phenyl-3H- 1m1dazo [4 5-b]pyridin- 6-yi) -carbamic acid 1-ethyl-propyl

ester;

(2-Phenyl-3H-imidazo [4 5- b]pyndm 6-yl)-carbamic acid 2,2,2-trifluoro-1-
methyl-ethyl ester; '

(2-Phenyl-3H-imidazo[4,5-bjpyridin-6-yl}-carbamic acid 2,2-dimethyl-
propyl ester;

(2-Phenyl-3H-imidazo[4,5-b}pyridin-6-yl)-carbamic acid 1-phenyl-ethyl
ester;

(2-Phenyl-1H-imidazo[4,5-b] pyridin-&yl)—carbarﬁic acid propyl ester;
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(2 th@mlenﬁ -lmlel@za

(2- Phenyl - 3H-|n1dazo[4 5-b] pyridin-6-yl)-carbamc

- acid cyclopentyl ester;

(2- Phenyl - 3H—|n1dazo[4 5- b]pyr|d|n 6-yl)-carbam c
acid ethyl ester;

WQROGKERY| - 3H-i mi dazo[ 4,5-Db] pyridi n- 6- yl) - cBFBERTES/013851

acid sec-butyl ester; 20
(2- Phenyl - 3H—|n1dazo[4 5- b¥Pyri di n- 6-yl ) - car bani c

~acid 1-ethyl-propyl ester;

ol @%W SRR, s b‘% Eﬁﬂgﬂﬁ%f“%ﬁ%? R Fop-2-

( 2- Pheydter3H- | m dazol 4, 5 b] pyridi n-6-yl)-carbam c
acid 2,2-dinethyl- 25 propyl ester;
(2- Pmményw;ﬂ;mzdiaz [:&{.%b]@yﬂaqxpy&ylhmbzemy Rgid éanﬁbxhb@w?.-

acid nyl -ethyl ester;
(2- Pﬁ&rgﬁng-lnldazo[4 5- b]pyr|d|n 6-yl)-carbam c
aci d é_f’r]?ﬂ } 3?151%{1&20% gﬁ?ﬁéigﬁﬁﬁﬂ&rbamm acid cyclobutyl ester;

PCT/ EP2005/ 013851 -

gx[-ﬁln}%ym;ﬁmniwbﬁﬁm Ldid ¢ 3L RARIG-butyl
aci d ["prop-2-"yhyl ester
(2-Pﬁ@ﬁyl-3H-|n1dazo[4 5-bj pyri di n-6-yl)-carbanic
acid 1-nethyl

S DD r A i daro e B B T PRl 5 2r it

~ aci dpoypellestoryt yl ester;

(2-Pheny|-3H—inidazo[4,5-bjpyridin-o'-yl)-carbanic
aci d {1-[3{slivrelidyytprinidadminesplenyl]-3H-imidazo{4,5-b]pyridin-6-

(2- Phenyh - [ %{ﬂ R::0] pyridin-6- yI) carbam c
_acidﬁi ﬁkgﬁngf ygﬁ% ro%yf ester; 10

{ 2-| %z!pﬁﬁé\%taﬁo}mazﬂ{wmgmﬁm ARLBheRuLEL (B Intuganel

, 5-Dy pyri‘din-6- yl}-carbam c acid i sopropyl ester;
(2 Ph&AY] P”€$+|n1dazo[4 5- bj pyri di n-6-yl)-carbanic

acid 1- et hyl

S By i e By R bl ps a0 2 fmpy- o
aci dester2-di met hyl.-al 'yl 15 ester, {

2-[4-(2-Di et hyl am no-ett, oxy' -phen ] -3Himdazo

[ 4, 5{B]4- @yDIEdiﬂmﬁﬂy-leﬂl‘mfﬁﬁﬂhmﬂ éHaw@w{é@pH@mdxnéS)ﬂbr

carbamic acid isopropyl ester;

{2-[3-(2- Methoxy—ethoxy) phenyl}-3H- 1m1dazo[4 5-blpyridin- 6—yl}

carbamic acid isopropyl ester;

{2-[4-(2-Methoxy-ethoxy)-phenyl]-3H-imidazo [4,5—b]pyridin—6-yl} -

carbamic acid isopropyl ester;

{2-(3-Nitro-phenyl)-3H-imidazo{4,5-b]pyridin-6-yl}-carbamic acid

isopropyl ester
[2-(4-Morpholin-4-yl-phenyl}-3H-irnidazo[4,5-b]pyridin-6-yl]-carbamic

acid isopropyl ester;

{2-[4-(4-Methyl-piperazin-1-yl)-phenyi]- 3H~1m1dazo[4. 5-b]pyridin-6-yl}-

carbamic acid isopropyl ester;

{2- [3—(Z-Hydroxy—ethyl)ephenyl] -3H-imidazo[4,5-b]pyridin-6-yl}-carbamic

acid isopropyl ester;
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(2- [3-(2-Metho)cy-ethoxy)-phenyl]-3Himdazo
[4,5-Dbj pyridi n-6-y| }- carbam cacid i sopr opyl ester;
20

(2- [4-(2- Met hoxy et hoxy) - phenyl ] - 3H—| mdazo[4 5- bj pyr

wo-thioere®@onl } - carbam c acid i sopropyl ester PCTfEP2005l013831

[2-(3-Nitro-phenyl)-3Him dazo[ 4, 5-bj pyridin-6-yl]-ca
rbam c acid isopropyl estét- -
[ 2- (4 Mor phol i n- 4-yl - phenyl ) - 3H—|mdazo[4 5- bj pyrldln
-6-yl]-carbamc 25 acid |so ropyl es{
{2- [éiii((ﬂr Nbotppenybi fﬁéwaz%aﬁz 42 BYT’;SIHB‘FI)Y catbamic acid
-3H i d@@p{s&,& bj pyridin-6-yl}- car bam c acid

'|sopropyl ester,

{ 2 [ 32 (Z‘S'ﬁ'}fﬂﬁ&ﬂ- h@i}’h}’il—l—nﬂiﬁl@i@[# ]5'b$ﬂr}ridm d-&]z]&arbamlc acid

b d i - b i |
0 0CRTURBEIE pon Eroo0s) 01985, a4 PPV ester:
| b 2SR b S B ARkt SRR By - Ak £

r bam ¢

[ 2- (disBuddyhestoy - phenyl )-3H i m dazo[ 4, 5-b] pyri-di n-6-yl
]-carbam c acid isopropyl este
[ 2- (MQA@tmingmhmMﬁﬂpﬁé%WffﬁélllPYTfﬁ“HQﬂH[%r‘?@mﬁ‘j i din
- 6- yll];,&?n yakdc acid isopropyl ester;

[ 2-(3- no- phenyl) 3H-|mdazo[45blpyr|d|n6yl] ca
rbamg. @CAI{SImolpiQﬁ)ﬁpmlmﬂﬁhﬂﬂ,S -b}pyridin-6-yl]-carbamic acid
[2-(4-Am 3 henyl) 3H i m dazo[ 4, 5-bl pyridin-6-yl]-ca
rbam‘é“’l"’a{Bﬁa *fo |sopropyl ester;

Lo (3pAGel ] ATLNo- R Vi aioi%g%wém% i Ryl lice -
[ 2- ( Sisdfbbdresul fonyl am no phenyl) 3Hi m dazo [4 5 bl
pyridin-6-yl]- carbam c acid_isopropyl ester;

{ 2- ( 3MstMythensstfanylamyneeplanyl-3H- irieralioT EJPSH%IP&WIJ din

- 6-yl lar&ﬁﬁlpﬁdﬂ Bopepd esttiSoOpr opyl ester,

[ 2- (3- Met hyl sul fonyl - phenyl ) -3H i m dazo[4 5-b] pyridin
- 6- yl |- akb@pk@fiafipienyl)-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid

isopropyl ester;
[2—(3~Methy!sulfoﬁyi—phenyl)—3H-imidazo[4,5—b]pyridin—6—y1]—carbarnic acid
isopropyl ester;

[2-(4-Methanesulfonyl-phenyl)-3H-imidazo(4,5-b] pyridin—ﬁ-yl]—;arbémiq
acid isopropyl ester;

- [2-(4-Methanesulfinyl- phenyl) -3H-imidazo[4,5- b]pyndm -6-yl}-carbamic

acid :sopropyl ester;

{2-(3,4-Difluoro- phenyi)—SH—1m1dazo[4 5-b)pyridin-6-yl]-carbamic acid
isopropyl ester;

(2-14-]Bis-(2-methoxy-ethyl}-amino] -3-fluoro-phenyl}-3H-imidazo{4,5-
b] pyridin-6-y1)-carbamic acid isopropyl ester;
3-{6-Isopropoxycarbonylamino-3H-imidazo{4,5-b]pyridin-2-yl}-benzoic

acid;
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5 7. The corﬁb@@ﬁ&éﬁf&%‘?}ﬂloﬁg‘z?

i sopropyl ester, :

[2 (4 Met hanesul f onyl - phenyl ) - 3Hi m dazo[ 4, 5- bl pyri d
n-6-yl]-carbamc 20 acid isopropyl ester; |

2- (4- Met hanesul finyl - phenyl') -3Hi m dazo[ 4, i

L 280§06¢%1t ar bami ¢ aci d i sopropyl ester; Pelb ARl
[2-(3,4-Difluoro- phenyl) -3 i m dazo[ 4, 5-b] pyri di n-6-y
|]-carbanic acid -isopropyl” ester; 25

(2-{4-[Bis-(2- mstho)cy et hyl')-am no] 3-fl uoro-phenyl }

-3H 'r{?}(jyf‘zzﬁle%oiy 18L&y ety Bk arG AR QRID Ken AT 8-

i so
3- (6mhl§@pE%%bhwyélar%ﬂhﬁfhﬂiﬂﬁaaé#OP?ﬂPkilaFitSf 3406 bl pyri di
n-2-yl)-benzoic acid; W 00/06
PCT/ E‘Pii}b%b@ﬂl%ﬁ?mm@sfb{mw) phenyl}- 1m1dazo[4 5-b]pyridin-6-
2- [ 341 ariBhRaxi idopraplhewyet hyl - et hyl car banoyl ) - pheny
] -3H imdazo[ 4, 5-b)pyridin-6-yl}-carbamc acid
7S OPTREMMRSH Y dcc@filhg tf cldm 1, wherein

I
[
% - (Fr Met hoxy Rl %gy,%g}%‘g%fg%h) g@ﬁ@s‘?&)ﬂtld o mcml&@;@lth

5-"b] pyrl acl op ester.
the SN B R

i s a het er oapyibngiyuiptingdd @rak tyo Subdtyiatkoted one or
two times with chlorine, heterocyclyl or -Z-alkyl;
and tzhe al kyit a grigépendareNRapt i onal 'y substituted one
or two tinmes by alkoxy; Zis a single bond or -NR-;

10 Rpi s hydripggRogeZ is al kyl; and Ais =N-. 8. A
conpound according to claim7 selected fromthe group
consigdti ng gf alkyl; and

(2-Thi ophen- 2-yl - 3Hi m dazo[ 4, 5- b] pyri di n- 6- yI) carba
mc acid i sgpegpyl 15 ester,

(2-Thi ophen- 3-yl - 3H-|mdazo[4 5-b] pyridin-6-yl)-carba

-N.C AChh bﬁﬂpic@@b&hng te sl 7 selected from the group consisting of:

Lo o e Yol ol ﬁ'p_"ﬁm d3pktbombl R4S

ester; _
(Z—Thiophen—B—yl—3H—imidazo[4,5—b] pyridin—ﬁ—yi)—carbamic acid isopropyl
ester; '

[2-(2-Methyl- pyrldm -4-yl}-3H-imidazo[4,5-b] pyndm-6—yl} -carbamic acid

1sopropyl ester;

[2- (6—Methyl -pyridin-3 vyl)—3H~1m1dazo{4 5-b]pyridin-6- yl]{arbamlc acid

isopropyl ester;

[2-(1H-Benzoimidazol- 5—y1) 3H—1m1da/o[4 5~b]pyr1chn -6-yl}-carbamic acid
isopropyl ester;

- [2-(2-Chloro-pyridin-4-y1)-3H ~imidazo[4,5-b] pyridin-6-yl]-carbamic acid
isopropyl ester; and

- {2-[2-(3-Methoxy-propylamino)-pyridin-4-yl] -3H-imidazo[4,5-b] pyridin-6-

yl}-carbamic acid isopropyl ester.

9. A process for the manufacture of the compounds of formula I according to

claim 1, wherein
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i sopropyl ester; 20

[ 2- (6- Met hyl - pyrldln 3-yl)-3H i mdazo[ 4, 5 b]pyr|d|n 6

~-yl)-carbam c acid isopropyl ester; '

[ 2- (1H Benzoi m dazol - 5-yl ) - 3H-|n1dazo[4 5- blgyrldln-6
WOppjeeeibani ¢ acid i sopropyl ester; /EP2005/013851

- [2-(2-Cnhloro-pyridin-4-yl)- 3H—|n1dazo[4 5-b] pyridin-6

-yl]-carbanic acid 25 isopPopyl ester; and {2-
[ 2- (3- Met hoxy- propylan1|no ) - pyrldin-4-yl]

-3H i m dazo 6- yl}-carbam c acid
isoprgéyﬂzégéqﬁou °f§¥ gcess for the manufacture of.
t he conpounds of fornula | according to claima1l,
wherei n WO 2006/ 066914 PCT/ EP2005/ 013851. -96-. (a)

t he conpound of fornufFaN ANN Hformula Il, 5
wherein A and R have the Flgn fl%ﬁn¢§ as given in
formula | above, is reacted a conpound of

formula Il 0O RHO 'k O f@fnula{lll wherein R2 has
t he significance given above for formul a I, 10 to
gi ve-t he respective conpouggtppfia fiormula |, (b) said
compound of forrmula | is, isolated fromthe reaction-

ohar macedirear Yl SRR NP R B Lk,

contai ni ng one or nore conpounds according to.clains
1 to 8 agr@6kd wahiaRemediehdéFodoadellher with
pharmaceutically acceptabl e adjuyvants. 15 11. A

medi canment according to clainiggnfor the treatnment of
‘cancer. 12. A nedi cament &&cor g to claim?210 for
the treatnent of diseases med ate

formula IIT,

wherein R’ hﬁs the signiﬁcance given above for formula 1,

to give the respectiver compound of formula ],
(b). said cornpound of formulalis isoiated from the reaction mixture, and
{(c) if desired, converted into a pharmaceutica_lly acceptable salt.

10. A medicament containing one or more compounds according to claims 1 to 8

as active ingredients together with pharmadeutically acceptable adjuvants.
11. A medicament according to claim 10 for the treatment of cancer.

12. A medicament according to claim 10 for the treatment of diseases mediated

by an inappropriate activation of src family tyrosine kinases.

13. The use of one or more compounds according to claims 1 to 8 for the

manufacture of medicaments for the treatment of cancer,



by an i nappropriate activation of src famly tyrosine

ki nases. 13. The use of one or nore conpounds

according to clainms 1 to 8 for the nmanufacture of

medi canents for the treatnent of cancer.
wOYRR08674066914 PCT/ EP2005/ 013851 -97 14. ﬁ{ﬁﬁﬁ@@@@@gﬂ

according to clains 1 to 8 for the treatnent of

cancer. -97-

14. A compound according to claims 1 to 8 for the treatment of cancer.



